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(57) Abstract: A compound of the formula (I), or a pharmaccutically-acccplablc salt, or in-vivo hydrolysablc ester thereof: formula 
O (I) wherein in (I) C is for example formula (D), formula (E), formula (H) wherein A and B are independently selected from (i) 
^ formula (J) and (ii) formula (K) m is 1 or 2; Rjb and R^b, Rza and R^a, K^a and Rja, are for example selected from H, F, OMe and 

Me; Rib' and R^b', Rza' and R^a', R3a*, Rsa* are for example selected from H, OMe and Me; Ria is for example optionally substituted 
© ( 1 - l0C)alkyl ; Rib is for example selected from -NRsC{=W)Ki, formula (a) , or formula (b) wherein HET- 1 is for example isoxazolyl 

and HKr-2 is for example triazolyl or tetrazolyl. Methods for making compounds of the formula (I), compositions containing them 
^ and their use as antibacterial agents are also described. 
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OXAZOLIDINONB AND/OR ISOXAZOLINB DERIVATIVES AS ANTIBACTBRIAXi AQENTS 

The p(resent invention relates to antibiotic conq)onnds and in particular to antibiotic 
conq)ounds containing substituted oxazolidinone and/or isoxazoline rings. This invention 
5 further relates to processes for their preparation, to intOTnediates useful in their preparation, to 
their use as therapeutic agents and to pharmaceutical conopositions containing them 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result ia strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The confounds of the present invention are 
regarded as effective against both Grana-positive and certain Gram-negative pathogens. 

Gram-positive pathogens, for exmxplc Staphylococci, Enterococci, Streptococci and 

IS mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environn^nt once 
established. E?canq)les of such strains are methicillin resistant staphylococcus (MRSA), 
methicillm resistant coagulase negative staphylococci (MRCNS), p^cillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

20 The major clinically effective antibiotic for treatment of such resistant Gramrpositive 

pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various 
toxicities including nephrotoxicity. Furthermore, and most importantly, antibacterial 
resistance to vancomycin and other glycopeptides is also appearing. Tim resistance is 
increasing at a steady rate rendering these agents less and less effective in the treatment of 

25 Gramrpositive pathogens. There is also now increasing resistance appearing towards agents 
such as p-lactams, quinolones and macrolides used for the treatment of upper respiratory tract 
infections, also caused by certain Gram negative strains including H. influenzae and 
M.catarrhalis. 

Certain antibacterial conqjounds containing an oxazolidinone ring have been described 
30 in the art (for example, Walter A. Gregory et al in J.Med.Chem 1990, 33, 2569-2578 and 
1989,32(8), 1673-81; Chung-Ho Park etal in IMedChem. 1992,35, 1156-1165). Bacterial 
resistance to known antibacterial agents may develop, for exanple, by (i) the evolution of 
active binding sites in the bacteria rendering a previously active pharmacophore less effective 
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or redtmdant, and/or (ii) the evolutioii of means to chemically deactivate a given 
pharmacophore, and/or (iii) the evolution of efflux pathways. Therefore, there remains an 
ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for conq)ounds containing new, n3ore potent, pharmacophores. 



oxazoUdinone and/or isoxazoline rmgs which has useful activity against Gram-positive 
pathogens including MRS A and MRCNS and, in particular, against various strains exhibiting 
resistance to vancomycin and/or linezolid and against B, fiaeciimi strains resistant to both 
aminoglycosides and clinically used P-lactams, but also to fastidious Gram negative strains 

10 such as H.mfluenzae, Mxatarrhalis, mycoplasma spp. and chlamydial strains. The 

confounds of the invention contain two groups capable of acting as pharmacophores. The 
two groups may independently bind at pharmacophore binding sites where the sites may be 
similar or different, where the similar or different sites may be occupied simultaneously or not 
simultaneously within a single organism, or where the relative inq}ortance of diffiM^nt binding 

15 modes to the similar or different sites may vary between two organisms of different genus. 
Alt^natively one of the groups may bind at a pharmacophore binding site whilst the other 
group fulfills a different role in the mechanism of action. 

Accordingly the present invention provides a coiiq)ound of the formula (I), or a 
pharmaceuticaUy-acceptable salt, or an in-vivo-hydrolysable ester thereof, 



5 



We have discovered a class of bi-aryl antibiotic compounds containing two substituted 



20 




(D 



wherein in (I) C is a biaryl group C'-C 



25 




where C* and C" are independently aryl or heteroaryl rings such that the group C is 
represented by any one of the groups D to O below: 
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Rea' 




wherein the groups D to O arc attached to riogs A and B in the orientation [(A-C) and 
(C"-B)] shown; 
5 whercm A and B are independently selected &om 
i) ii) 



wherein A is linked as shown in (I) via the 3-position to ring C of group C and indq)endently 
10 substituted in the 4 and S positions as shown in (I) by one or more substituents -(Ria)m; 
and wherein B is linked as shown in (I) via the 3-position to ring C" of group C and 
independently substituted in the 5 position as shown in OD by substituent -CH2"Rib; 
R2b and Reb are mdependently selected from H, F, Q, OMe, Me, Bt and and additionally 
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SMe; 

Rib* and ReV are independently selected firom H, OMe, Me, Et and CP3; 
Ria and Rea are independently selected fix)niH, Br; F, CI, OMe, SMe; Me, Et and CP3; 
Ria' and R6a' are independently selected fromH, OMe, SMe; Me, Et and CF3; 
5 Raa and Rja are independently selected fiomH, (l-4C)alkyl, Br, F, CI, OH, (l-4C)alkoxy, 
-S(0),»(l-4C)a]kyl ( wherein n = O,l,or 2), amino, (l-4C)a]kylcarbonylan3ino-, nitro, cyano, 
-CHO, -C0(1-4C) alkyl, -CONH2 and -C0NH(l-4C)alkyl; 
Raa', Rsa' are independently selected fromH, (l-4C)a]kyl, OH, (l-4C)a]koxy, 
(l-4C)a]kylthio, amino, (l-4C)alkylcarbonylamino-, nitro, cyano, -CHO, -C0(l-4C)a]kyl, 
10 -CONH2 and -CONH(l-4C)alkyl; 

wherein one of Rsa, Rsa, Raa', Rsa'taken together with a substituent Ria at position 4 of ring 
A and rings A and C may form a 5-7 membered ring; 

wherein any (l-4C)alkyl group may be optionally substituted withF, OH, (l-4C)aIkoxy, 
-S(0)n(l-4C)a]kyl (wherein n = 0,1, or 2) or cyano; 

15 wherein when ring C is a pyridine ring (ie when group C is group H, I, J, K, N or O) the ring 
nitrogen nmy optionally be oxidised to an N-bxide; 
Ria is independently selected from Rial to Ria5 below: 
Rial: ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
Ria2: cyano, carboxy, (l-4C)aIkoxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 

20 Rw are independently H, or (l-4C)a]kyl and wherein Rv and Rw talcen together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)aIkyl, (3-6C)cycloaIkyl, 

25 (l-4Qa]kanoyl, -COO(l-4C)alkyl, -S(0)n(l-4C)a]kyl (wherein n = 1 or 2), -COOARl, 
-CS(l-4C)alkyl) and -C(=S)0(l-4C)a]kyl; wherein any (l-4C)a]kyl, (l-4C)aIkanoyl and 
(3-6Qcycloa]kyl substituent noay itself be substituted by cyano, hydroxy or halo, provided 
that, such a substituent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
ethenyl, 2-(l-4C)a]kylethenyl, 2-cyanoethenyl, 2-cyano-2-((I-4C)a]kyl)ethenyl, 

30 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 
2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
Ria3: (MOC)a]kyl 
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{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-lOQaHcoxy, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4Qa]koxy-(l-4G)alkoxy-(l-4C)alkoxy, (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)a]koxy derivatives thereof], phosphiryl [-OP(OK02 and mono- and 

5 di-(l-4C)aIkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(OH)2, and mono- and 
di-(l-4C)a]koxy derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)a]koxy 
derivatives thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)a]koxy- 
(l-4C)aIkoxycarbonyl, (l-4C)aIkoxy-(l-4C)al]coxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 

10 di((l-4C)alkyl)ainino, (l-6C)a]kanoylamino-, (l-4C)alkoxycarbonylamiQO-, N-(l«-4C)a]kyl- 
N-(l-6C)aIkanoylaiiiino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
independently H, or (l-4C)a]kyl and wherein Rv and Rw taken together with the amide or 
thioamide nitrogen to which they are attached can form a 5-7 membered ring optionally with 
an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 

15 formed ring; wherein when said ring is a piperazine ring, the ring nnay be optionally 

substituted on the additional nitrogen by a group selected from (l-4C)aIkyl, (3-6C)cycloalkyl, 
(l-4C)alkanoyl, -C00(l-4C)alkyl, -S(0)n(l-4C)al]cyl (wherem n = 1 or 2), -COOARl, 
-CS(l-4C)alkyl and -C(=S)0(l-4C)a]kyl], (=NORv) wherein Rv is as hereinbefore defined, 
(l-4C)alkylS(0)pNH-, (l-4C)a]kylS(0)p-((l-4C)a]kyl)N-, fluoro(l-4C)alkylS(0)pNH-, 

20 fluoro(l-4QalkylS(0)p((l-4C)alkyl)N-, (l-4Qa]kylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, ARSa and AR3b versions of 
AR2 and AR3 containing groups, and additionally (l-6C)aIk:anoyloxy(l-4C)a]koxy, 
carboxy(l-4C)alkoxy, halo(l-4C)alkoxy, dihalo(l-4C)aIkoxy, trihalo(l-4C)alkoxy, 

25 morpholino-ethoxy, (iV-methyl)piperazino-ethoxy, 2-, 3-, or 4-pyridyl(l-6C)aIkoxy, N- 
methyl(imidazo -2 or 3-yl)(l-4C)alkoxy, imida2X)-l-yl(l-6C)alkoxy }; wherein any (1- 
4C)a]kyl, (l-4C)alkanoyl and (3-6C)cycloalkyl present in any substituent on Ria3 may itself 
be substituted by one or two groups selected from cyano, hydroxy, halo, amino, (1- 
4C)a]kylamino and di(l-4C)aIkylamino , provided that such a substituent is not on a carbon 

30 adjacent to a heteroatom atom if present; 

Ria4: R^^C(0)0(l-6C)alkyl [wheiein R^^ is ARl, AR2, AR2a, AR2b, (l-4C)a]kylamino, or 
(l-10C)alkyl {optionally substituted as defined for (Ria3)}, or alternatively R^'^is benzyloxy- 
(l-4C)aIkyl, n^hthyhnethyl, (l-4Qalkoxy-(l-4C)a]koxy-(l-4C)a]koxy-(l-4Qalkoxy-(l- 
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4C)a]koxy-(l-4Qa]koxy, (l-4QaIkoxy-(l-4C)a]ko3qr-(l-4C)alkoxyKl-4C)aIk^ 
4C)alkoxy, (l-4C)alkoxy"(l-4Qalkoxy-(l-4Qalkoxy-(l-4Qalk^ (l-4C)alkoxy-(l- 
4C)a]koxy-(l-4Qa]koxy, (l-4C)a]koxy-(l-4C)a]koxy, iimdazo-l-yl(l-6C)alkyoxy(l- 
4C)a]kyl, inDrpholino-ethoxy(l-4C)alkyl, (N*-ine1iiyl)piperazmo-ethoxy(l-4C)alkyl, 2-, 3-, or 
5 4-pyridyl(l-6C)a]kyloxy(l-4C)alkyl, 2-, 3-, or 4-pyridyl(l-6C)alkylammo(l-4Qalkyl, 2-, 3-, 
or4-pyridyl(l-6C)aIkylsulfonyl(l"4C)alkyl, oriV-methylCimidazo -2 or 3-yl)(l-4C)aIkyloxy(l- 
4C)a]kyl]; 

Ria5: F, CI, hydroxy, mercapto, (l-4C)alkylS(0)p- (p = 0,1 or 2), -OS02(l-4C)alkyl, 
-NR12R13, -0(l-4C)a]kaiioyl, -0Ria3; 
10 misO, 1 or 2; 

wherein two substituents Ria both at the 4 or 5 position of ring A taken together may form a 5 
to 7 naembered spiro ring; 

wherein two substituents Ria at the 4 and 5 positions of ring A taken together noay form a 5 to 
7 membered fused ring; 
15 provided that if (Ria)m is a single substituent Ria at the 5 position of ring A then Ria is not 
-CH2X wherein X is selected from Rib; 

Rib is independently selected from hydroxy, -0Si(tri-(l-6C)aIkyl) (wherein the 3 (l-6C)a]kyl 
groups are independently selected from all possible (l-6Qa]kyl groups), -NR5C(=:W)R4, 
-0C(=0)R4, 



wherein W is O or S; 

provided that if group C is group H or group I» and if one of substituents R2b and R^b is H and 
the other is and if all of substituents Rza, R6a, R2a', R6a', Rsa, Rsa, Rsa', Rsa' are H at each 

25 occuirence,thfin Rib is not -NHC(=0)Me; 

R4 is selected from hydrogen, amino, (l-8C)alkyl, , -NHR12, -N(Ri2)(Ri3), -ORi2or ■■SR12, (2- 
4C)aIkenyl, -(l-8C)alkylaryl. mono-, di-, tri- and per-halo(l-8C)alkyl, -(CH2)p(3- 
6C)cycloalkyl and -(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2, and additionally (2- 
6C)aIkyl (substituted by 1, 2 or 3 substituents independently selected fix)m methyl, chloro, 

30 bromo, fhioro, methoxy, methylthio, azido and cyano), and methyl (substituted by 1, 2 or 3 
substituents independently selected from methyl, chloro, bromo, fluoro, methoxy, methylthio, 



20 a) 




b) 
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hydroxy, benzyloxy, ethynyl, (l-4C)a]koxycarbonyl^ azido and cyano); 
R5 is selected from hydrogen, (3-6C)cycloa]kyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
flnorenyloxycarbonyl, benzyloxycarbonyl, (l-6Qa]kyl (optionally substituted by cyano or 
(l-4C)aIkoxycarbonyl), -COzRs, -C(=0)R8, -C(=0)SRij, -C(=S)R8, P(0)(OR9)(ORio) and 
5 --SCfeRn, wherein Rg, R9, Rio ^ Ru are as defined hereinbelow; 
HET-1 is selected fromHET-lA and HET-IB wherein: 

HBT-IA is a C-linked 5-n)embered heteroaryl ring containiag 2 to 4 heteroatoms 
independently selected from N, O and S; which ring is optionally substituted on a C atom by 
an 0x0 or thioxo group; and/or which ring is optionally substituted on any available C atom 

10 by one or two substituents selected from RT as hereinafter defined and/or on an available 
nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
HET-IB is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on a C atom by an 0x0 or thioxo group; and/or which ring 
is optionally substituted on any available C atom by one, two or three substituents selected 

15 from RT as hereinafter defined and/or on an available nitrogen atono, (provided that the ring is 
not thereby quatemised) by (l-4Qa]kyl; 
HET-2 is selected fromHET-2A and HBT-2B wherein 

HBT- 2A is an N-lioked S-membered, fully or partially unsaturated heterocyclic ring, 
containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 

20 from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the linking N atom, by an 0x0 or 
thioxo group; and/or which ring is optionally substituted on any available C atom, other than a 
C atom adj acent to the linking N atom, by a substituent selected from RT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 

25 atono, (provided flmt the ring is not thereby quaternised) by (l-4C)alkyl; 

HBT-2B is an N-linked 6-membered di-hydro-heteroaryl ring containmg up to three nitrogen 
heteroatoms in total (includmg the linking heteroatom), which ring is substituted on a suitable 
C atom, other than a C atom adjacent to the linking N atom, by 0x0 or thioxo and/or which 
ring is optionally substituted on any available C atom, other than a C atom adjacent to the 

30 linking N atom, by one or two substituents independently selected fromRT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 
atom, (provided that the ring is not thereby quatemised) by (MQalkyl; 
RT is selected fcom a substituent from the group: 
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(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)a]kenyl, 
(2-4Qa]kynyl, , (3-6C)cycloa]kyl, (3-6C)cyctoalkenyl, (l-4C)alkylthio, amino, azido, cyano 
and nitro, and additionally (l-4QaIkoxycarbonyl; or 

(RTa2) (l-4C)aIkylani]iio, di-(l-4Qa]kylanimo, and (2-4Qa]kenylanmK); 
5 or RT is selected from the group 

(RTbl) ( l-4C)alkyl group which is optionally substituted by one substituent selected 
fix)m hydroxy, (l-'4C)a]koxy, (l-4C)aIkylthio, cyano and azido; or 
(RTb2) (l-4C)a]kyl group which is optionally substituted by one substituent selected 
from (2-4C)alkenyloxy, (3-6Qcycloalkyl,and (3-6C)cycloalkenyl; 
10 or RT is selected from the group 

(RTc) a fully saturated 4-membered monocycHc ring containing 1 or 2 heteroatoms 

independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
15 cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 

such moiety is optionally substituted on an available carbon atom with one, two, three or noore 

substituents independently selected fromF, CI, Br, OH and CN; 

R6 is cyano, -CORiz, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHRJ12, 

-SO2N(Ri:0(Ri3) or NO2, wherein R12 and R13 are as defined hereinbelow; 
20 R7 is hydrogen, amino, (l-8C)alkyl, -NHR12, -N(Ri2)(Ri3), -ORi2or -SR12, (2-4C)a]kenyl, 

-(l-SQalkylaryl, mono-, di-, tri- and per-halo(l-8Qalkyl, -(CH2)p(3-6C)cycloalkyl or 

-(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

Rs is hydrogen, (3-6Qcycloalkyl, phenyl, benzyl, (l-5C)alkanoyl, (l-6C)a]kyl (optionally 
substituted by substituents independently selected from (l-5C)alkoxycarbonyl, hydroxy, 

25 cyano, up to 3 halogen atoms and -NR15R16 (wherein R15 and Rie are independently selected 
from hydrogen, phenyl (optionally substituted with one or more substituents selected from 
halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, two, three or more halogen atoms) 
and (l-4C)alkyl (optionally substituted with one, two, three or more halogen atoms), or for 
any N(Ri5)(Ri6) group, R15 and Rie may additionally be taken together with the nitrogen atom 

30 to which they are attached to form a pyrroUdinyl, piperidinyl or morpholinyl ring); 
R9 and Rio are independently selected fix)m hydrogen and (l-4C)aIkyl; 
Rii is (l-4C)alkyl or phenyl; 
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Ri2 and R13 are mdepeadently selected firom hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)a]kyl and (l-4C)a]kyl substituted with one, 
two, three or more habgen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
three or noore halogen atoms), or for any N(Ri2)(Ri3) group, R12 and R13 may additionally be 
5 taken together with the nitrogen atom to which they are attached to form a pyrrohdinyl, 
piperidinyl or morpholinyl ring, which ring may be optionally substituted by a group selected 
fi:om(l-4C)alkyl, (3-6C)cycloalkyl, (l-4Qalkanoyll, -C00(l-4C)alkyl, S(0)n(l-4C)aIkyl 
(wherein n = 1 or 2), ^COOARl, -CS(l-4C)a]kyl and ~C(=S)0(l-4C)alkyl; 
ARl is an optionally substitated phenyl or optionally substituted naphthyl; 

10 ARl is an optionally substituted 5- or 6-membered, fully unsaturated (Le with the maximxmi 
degree of xmsaturation) monocycUc heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
Unked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining sonoe, but not 

15 the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quat^nised; 

AR2b is a ftilly hydrogenated versfon of AR2 (Le. AR2 systems having no unsaturation), 

linked via a ring carbon atom or linked via a ring nitrogen atom; 

AR3 is an optionally substituted 8-, 9- or 10-membered, friUy unsaturated (Le with the 
20 maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom in either of the rings con[;)rising the bicycUc system; 

AR3a is a partially hydrogenated version of AR3 (Le. AR3 systems retaining some, but not 

the friU, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
25 atom if the ring is not thereby quatemised, in either of the rings conqnising the bicycUc 

system; 

AR3b is a fully hydrogenated vision of AR3 (Le. AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
coii5)rising the bicycUc system; 
30 AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 

maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricycUc system; 
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AR4a is a partially hydrogenated version of AR4 (Le. AR4 systeins retaining some^ but not 
the fuU, degree of nnsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if fhe ring is not fh^by quatemised, in any of the rings con^rising the tricyclic system; 
CYl is an optionally substituted cyctobutyl, cyclopentyl or cyclohexyl ring; 

5 CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring; 

wherein; optional substitu^its on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl and CY2 are (on an available carbon atom) up to three substituents independently 
selected from (l-4C)a]kyl {optionally substituted by substituents selected independently from 
hydroxy, trifluoromethyl, (l-4C)a]kyl S(0)q- (q is 0, 1 or 2), (l-4C)a]koxy, 

10 (l-4C)alkoxycarbonyl, cyano, nitro, (l-4C)a]kanoylamino, -CONRvRw or -NRvRw}, 
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (l-4C)a]koxy, (l-4C)a]kanoyloxy, 
dimethylaminomethyleneaminocarbonyl, di(N-(l-4C)alkyl)aminomethylimino, carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (l-4C)aIkylS02amino, (2-4C)a]kenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl}, (2-4C)a]kynyl, (l-4C)alkanoylamino, oxo 

15 (=0), tUoxo (=S), (l-4C)alkanoylamino (the (l-4C)alkanoyl group being optionally 
substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being 
optionally substituted by one or more groups indepmdently selected from cyano, hydroxy and 
(l-4C)a]koxy}, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)a]kyl; Rw is 
hydrogen or (l-4Qa]kyl]; 

20 and further optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 
indicated otherwise) are up to three substituents independently selected from 
trifluoromethoxy, benzoylan^no, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 

25 pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole, thiophene, hydroxyimino(l-4C)aIkyl, (l-4C)a]koxytmino(l-4C)a]kyl, halo- 
(l-4C)alkyl, (l-4C)a]kanesulfonamido, -SO2NRVRW [wherein Rv is hydrogen or (l-4Qa]kyl; 
Rw is hydrogen or (l-4C)a]kyl]; and 

optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an 
30 available nitrogen atom, where such substitution does not result in quatemization) 
(l-4C)a]kyl, (l-4C)a]kanoyl {wherein the (l-4C)a]kyl and (l-4C)aIkanoyl groups are 
optionally substituted by (preferably one) substituents mdependently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)a]kyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 
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(l-4C)a]koxycarbonyl, (l-4C)aIkanoylainiiK), -CONRvRw or-NRvRw [wherein Rv is 
hydrogen or (l-4Qalkyl; Rw is hydrogen or (l-4Qa]kyIl}, (2-4Qa]kenyl, (2-4C)aIkynyl, 
(l-4Qalkoxycarbonyl or oxo (to fonn an N-oxide). 

5 In this specification, HBT- 1 A and HET- IB are fully unsaturated ring systenos. 

In this specification, HET-2A may be a fully or partially unsaturated heterocyclic 
ring, provided there is some degree of unsaturation in the ring. 

Examples of 5-membered heteroaryl rings containing 2 to 4 heteroatoms 
independently selected fromN, O and S (with no O-O, 0-S or S-S bonds) are pyrazole, 
10 inwdazole, 1,2,3-triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 
1,2,4-oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, isothiazole, 1,2,5-thiadiazole, 
1,2,4-thiadiazole and 1,2,3-thiadiazole. 

Examples of 6-membered heteroaryl ring systems containing up to three nitrogen 
heteroatoms are pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine and 
15 1,3,5-triazine. 

Examples of N-hnked S-membered, fully or partially unsaturated heterocychc rings, 
containing either (i) 1 to 3 further nitrogen heteroatoms or (if) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom include, for example, 
pyrazole, imidazole, 1,2,3-triazole (preferably 1,2,3-triazol-l-yl), 1,2,4-triazole (preferably 
20 1,2,4-triazol- 1-yl), tetrazole (preferably tetrazol-2-yl) and furazan. 

Bxan^les of N-linked 6-membered di-hydro-heteroaryl rings contahiing up to three 
nitrog^ heteroatoms in total (including the linking heteroatom) include di-hydro versions of 
pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine and pyridme. 

Particular examples of halogen-substituted alkyl substitumts in HBT-1 and HET-2 are 
25 monofluoromethyl, difluoromethyl, chloromethyl, dichloromethyl and trifiuoromethyL 

A particular exan^le of Rs as a halogen-substituted aBcyl group is trifiuoromethyL 

In this specification the term 'alkyl' mcludes straight chain and branched structures. 
For exanople, (l-4C)a]kyl includes propyl and isopropyL However, references to individual 
alkyl groups such as '^propyl" are specific for the straight chain version only, and references 
30 to individual branched chain alkyl groups such as **isopropyl" are specific for the branched 
chain version only. A similar convention apphes to other radicals, for example 
halo(l-4C)alkyl mcludes l-bronooethyl and 2-bromoethyl. 

In this specification, the terms 'alkenyl' and *cycloaIkenyr include all positional and 
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geometrical isomers. 

In this specification, the teim 'aryF is an imsubstituted carbocyclic aromatic group, in 
particular phenyl^ 1- and 2-mf)hthyL 

In this specification, where it is stated that a ring may be linked via an sp^ carbon atom 
5 it is to be understood that the ring is linked via one of the carbon atoros in a OC double bond. 

For the avoidance of doubt, reference to a carbon atom in HETl or HET2 being 
substituted by an oxo or thioxo group means replacement of a CH2 by C=0 or OS 
respectively. 

Within this specification con5)Osite terms are used to describe groups comprisiag 

10 more that one functionality such as (l-4C)a]koxy-(l-4C)a]koxy-(l-4C)a]kyl. Such terms are 
to be interpreted in accordance with the meaning which is understood by a person skilled in 
the art for each conqjonent part. For example (l-4C)alkoxy-(l-4C)a]koxy-(l-4C)aIkyl 
includes naethoxymethoxymethyl, ethoxymethoxypropyl and propxyethoxymethyL 

It will be understood that where a group is defined such that is optionally substituted 

15 by more than one substituent, then substitution is such that chemically stable compounds are 
formed For exaaq>le, a trifluoromethyl group may be allowed but not a trihydroxymethyl 
group. This convention is applied wherever optional substituents are defined. 

There follow particular and suitable values for certain substituents and groups refi^red 
to in this specification. These values may be used where appropriate with any of the 

20 definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of 
doubt each stated species represents a particular and independent aspect of this invention. 

Examples of (l-4C)a]kyl and (l-5C)alkyl inckde methyl, ethyl, propyl, isopropyl and 
t-butyl; exan:q)les of (l-6C)a]kyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (1-lOQaIkyl mclude methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 

25 heptyl, octyl and nonyl; exanq>les of (l-4C)aIkanoylaiiimo-(l-4C)aIkyl include 

formamidomethyl, acetamidonnethyl and acetamidoethyl; examples of hydroxy(l-4C)a]kyI 
and hydroxy(l-6C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and 
3-hydroxypropyl; examples of hydroxy (2-4C)alkyl include 1-hydroxyethyl, 2-hydroxyethyl, 
2-hydroxypropyl, 3-hydroxypropyl, 1-hydroxyisopropyl and 2*hydroxyisopropyl; exanq)les of 

30 dihydroxy(l-4C)aIkyl include 1,2-dihydroxyethyl, 1,2-dihydroxypropyl, 2,3- 

dihydroxypropyl and 1,3-dihydroxypropyl; examples of trihydroxy(l-4C)aIkyl include 
1,2,3-trihydroxypropyl; examples of (l-4C)aIkoxycarbonyI mclude methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of (l-5C)aIko3g^carbonyl include 
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methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and pentoxycarbonyl; exaDoples of 
2-((l-4C)aIkos7carbony])efheiiyl include 2-(n)ethDxycarbonyl)ethenyl and 
2-(ethDxycarbony5ethenyl; examples of 2-cyano-2-((l-4C)aIkyl)ethenyl include 2-cyano-2- 
tnethylefhenyl and 2-cyano-2-ethylethenyl; examples of 2-mtro-2-((l-4C)alkyl)eihenyI 
5 include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl; examples of 

2-((l-4C)aIkyIa]]]mocarbonyl)efhenyl include 2-(methylaminocarbonyl)ethenyl and 
2-(ethylaminocarbonyl)ethenyl; examples of (2-4C)a]kenyI include allyl and vinyl; examples 
of (2-4C)aIkynyl include ethynyl and 2-propynyl; examples of (l-4C)alkanoyl include 
formyl, acetyl and propionyl; exanq)les of (l-4C)alkoxy include methoxy, ethoxy and 

10 propoxy; examples of (l-6C)alkoxy and (l-lOC)alkoxy include methoxy, ethoxy, propoxy 
and pentoxy; examples of (l-4C)a]kylfhio include methylthio and ethylthio; examples of 
(l-4C)a]kyIanii]io include methylamino, ethylamino and propylamino; examples of 
di-((l-4C)alkyl)aniino include dimethylamino, N-ethyl-N-methylamino, diethylamino, 
N-methyl-N-propylamino and dipropylan^no; examples of halo groups include fluoro, cUoro 

15 and bromo; examples of (l-4C)aIkylsulfonyl include methylsulfbnyl and ethylsulfonyl; 
exan4)les of (l-4C)alkoxy-(l-4C)a]kos7 and (l-6C)alko:q'-(l-6C)a]koxy include 
methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3-methoxypropoxy, eTcamples of 
(l-4C)alkosy-(l~4C)a]ko]g^-(l-4C)a]koay include 2-(methoxymethoxy)ethDxy, 
2-(2-methoxyethDxy)ethoxy; 3-(2-mefhoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 

20 examples of (l-4QaIkoxy-(l-4Qa]koxy-(l-4Qa]koxy-(l-4C)aIkoxy-(l-^^^ 

4C)a]koxy mclude metli03q^ethoxyellK)xyethoxyethoxyethoxy; examples of (l-4C)aIkoxy-(l- 
4QaIkoxy-(l-4Qa]ko3Q/^-(l-4Qalko}Qr-(1.4C)aIkoxy include 

methoxyefhoxyethoxyethoxyethoxy; exaniples of (l-4C)a]koxy-(l-4C)alkos7-(l-4C)aIkos7- 
(l-4C)aIkoxy include methoxyethoxyethoxyethoxy; exan5)les of (l-4C)alkylS(0)2aimno 

25 include methylsuUfonylamino and ethylsulfonylamino; exanoples of (l-4C)aIkanoylainmo 
and (l-fiQalkanoylamino include fonnamido, acetamido and propionylamino; exan:q)les of 
(l-4C)aIkoxycarbonylaii)ino include methoxycarbonylanMno and ethoxycarbonylanaino; 
exanq)les of N-(l-4C)alkyl-N-(l-6C)alkanoy]aiiimo include N-methylacetamido, N- 
ethylacetamido and N-methylpropionamido; examples of (l-4C)alkylS(0)pNH- wherein p is 

30 1 or 2 include methylsulfinylamino, methylsulfonylamino, etiiylsulfinylamino and 
ethylsulfonylamino; exan[q>les of (l-4C)alkylS(0)p((l-4C)alkyI)N- wherein p is 1 or 2 
include methylsulfinylmethylamino, methylsulfonyhnethylamino, 2-(ethylsulfmyl)ethylanmo 
and 2-(ethylsulfonyl)ethylamino; examples of flaoro(l-4C)aIkylS(0)pNH- wherein p is 1 or 
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2 include trifluoronietliylsulfmylaiisi^ and trifluominethylsiilfbnylanuno; exaniples of 
fluoro(l-4C)a]kylS(0)p((l-4Qa]kyl)NH- wherein p is 1 or 2 include 
tiifluoroniethylsulfinylineihylanm and trifluoromediybulfbnylmethylaiDi^ exan^les of 
(l-4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 

5 etlioxy(liydroxy)phosplioryl; exanq)les of di-(l-4Qalkoxyphosphoryl include 
di-methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(inethoxy)phosplioryl; 
examples of (l-4C)alkylS(0)q- wherein q is 0, 1 or 2 include methylthio, ethylthio, 
methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; exanq)les of pheBylS(0)q 
and iiaph11iyIS(0)q» wherein q is 0» 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfbnyl and 

10 napMhylthio, naphthylsulfmyl and naphthylsulfonyl respectively; examples of bensgrloxy- 
(l-4C)aIkyl include benzyloxymethyl and henzyloxyethyl; exanoples of a (3-4C)alkylene 
chain are trimethylene or tetraroethylene; examples of hydroxy-(2-6C)alko^ include 2- 
hydroxyethoxy and 3-hydroxypropoxy; e exan5)les of (l-6C)a]koa7*(l-6C)alkyl and (1- 
4C)aIkoxy(l-4C)alkyl include methoxynoethyl, ethoxynaethyl and propoxyethyl; exanyles of 

IS di(l-4C)a]ko37(l-4C)aIkyI include dimethoxymethyl, diethoxymethyl, 1,2-dinaethoxyethyl, 
1,2-diethoxyethyl, 2,3-dimeflK)xypropyl and 1,3-dinQethoxypropyl; examples of (1- 
4C)alkoxy-hydroi7(l-4C)alkyl include 3-niethoxy-2-hydroxypropyl, 3-hydroxy-2" 
methoxypropyl, 3-efhoxy-2-hydroxypropyl and 2-naethoxy-2-hydroxyefhyl; exanq)les of 
halomethoxy(l-4C)alkyl include chloromethoxymethyl, chloromethoxyethyl, 

20 chloromethoxypropyl, chloromethoxybutyl, fluoromethoxymethyl, fhioromethoxyethyl, 
fluoromethoxypropyl and fluoromethoxybutyl; examples of difluoro]nefhoxy(l-4C)a]kyl 
include difluoromethoxymethyl, difluoronoyethoxyethyl and difluoromethoxypropyl; exaniples 
of dihalomeihoxy(l-4C)alkyl include difluoron^thoxy(l-4C)a]kyl; exan5)les of 
trifluoromefhoxy(l-4C)a]kyl include trifluoromethoxymethyl, trifluoromethoxyethyl and 

25 trifluoromethoxypropyl; examples of trihalomethoxy(l-4C)alkyl include 

trifluoromethoxy(l-4C)alkyl; exanq)les of halomethoxy include chloromethoxy, 
chloromethoxypropyl, and fluoromethoxymethyl; examples of dihalomefhoi^ include 
difluoromethoxy; examples of trihalomefhoxy include trifluoromethoxy; exanoples of 
(l-4C)aIkylaiiimo-(2-6QaIkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; 

30 examples of di-(l-4C)aIkyIaniino-(2-6C)a]koxy include 2-dimethylaminoethoxy and 
2-diethylan3inoethoxy; examples of *(l-8C)si]kylaryl include benzyl and phenethyl; 
exaiiq)les of (l-4C)aIb7lcarbamoyl include methylcarbamoyl and ethylcarbamoyl; exmiples 
of di((l-4C)a]ky9carbamoyl mclude di(methyl)carbainoyl and di(ethyI)carbanK)yl; exanq>les 
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of hydroxy]iiuno(l-4C)a]kyl include hydroxyiniinonietliyl, 2-(hydroxym]]no)ethyl and 
l-(hydK)xyiinino)ethyl; examples of (l-4C)a]ko:[^^i]i]ino-(l-4Qalkyl include 
metboxyiminoniethyl, ethoxyiminomethyl, l-(nQethoxyinuao)ethyl and 
2*(metboxyin±io)ethyl; exaniples of halo groups include fluoro, chloro and bromo; examples 

5 of ]ialo(l-4C)alkyl include, haloDoethyl, 1-haloethyl, 2-haloethyl, and 3-lialopropyl; 
exan[q)les of dihalo(l-4C)a]kyI include difluoromethyl and dictaloroxDcthyl; exanoiples of 
triIialo(l-4C)alkyI include trifluoiomethyl; examples of mtro(l-4C)aIkyl include 
nitromethyl, l-nitroefhyl, 2-mtroethyl and 3-nitropropyl; examples of aniino(l-4C)a]kyl 
include aminomethyl, 1-aminoethyl, 2-aminoetliyl and 3-aminopropyl; exair5)les of 

10 cyano(l-4C)aIkyl include cyanomethyl, 1-cyanoethyl, 2-cyanoetliyl and 3-cyanopropyl; 
examples of (l-4C)aIkanesuIfonaniido include methanesulfonamido and ethanesulfonamido; 
exanq)les of (l-4C)aIkylanunosu]fonyl include methylaminosulfonyl and 
ethylaminosulfonyl; and examples of di-(l-4C)a]kylaminosulfonyl include 
dimethylaminosulfonyl, diethylaminosulfonyl and N-methyl-N-eth.ylanainosulfonyl; exan5)les 

15 of (l-4C)alkanesulfonyloxy include methylsulfonyloxy, ethylsulfonyloxy and 
propylsulfonyloxy; examples of (l-4C)a]kaiioyloxy include acetoxy, propanoyloxy; 
exanq)les of (l-6C)a]kanoylo:sy include acetoxy, propanoyloxy and tert-butanoyloxy; 
exanq)les of (l»6C)a]kanoylorf(l-4C)a]koxy include acetoxymethoxy, propanoyloxyethoxy 
and tert-butylcarbonyloxymethoxy; exanq)les of carboxy(l-4C)alkoxy include 

20 carboxymetboxy, carboxyethoxy and carboxypropoxy; examples of 

(l-4C)aIkyla]iiiiiOGarbonyl include methylaminocarbonyl sa)d efhylaminocarbonyl; exan[^)les 
of cli((l-4C)a]lQrl)aiiimocarbonyl include dimetbylaminocarbonyl and 
diethylaminocarbonyl; examples of (3-8C)cydoalkyl include cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl; examples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl 

25 and cyctobexyl; exanq)les of (3-6C)cydoa]kenyl include cyclopropenyl, cyclobutenyl, 
cyclopentenyl and cyclobexenyl; examples of di(N-(l-4Qalky1)a]iiinome1]iy]]iiiino include 
dimethylanmomethylimino and diethylaminometbylimino; exanq)les of (l-4C)aIkyl-S(0)q- 
hydroxy(l-4C)alkyl where q is 0, 1 or 2 include 3-(methylthio)-2-hydroxypropyl, 2- 
(methylthio)-3-hydroxypropyl, 3-(methylsulfinyl)-2-hydroxypropyl and 3-(methylsulfonyl)-2- 

30 hydroxypropyl; examples of cyano-(hydroxy)(l-4C)alkyl include 2-cyano-3-hydroxypropyl, 
3-cyano-2-hydroxypropyl Examples of morpholmo-ethoxy(l-4C)alkyl and (N*- 
mefhyl)pipera2ino-ethoxy(l-4C)alkyl are illustrated by: 
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n = 1to4 ,xisOorN. 



Exaxqples of 2-, 3-, or 4-pyridyl(l-6C)a]]7losy(l-4C)aIkyl ate illustrated by 

o— (9H|)„ o—((^X o-'<S!J?^" 

5 mss 1 to 6, n= 1 to 4 

Exan^>les of 2-, 3-, or 4-py]idyl(l-4C)al]s7loxy(l-4C)a]kyl are as illustrated above for 2-, 3-, 
or 4-pyridyl(l-6C)a]kylo^(l-4C)a]kyl but v^herein m = 1 to 4. Bxaooples of 2-, 3-, or 4- 
pyridyl(l-6C)a]kylaiiiino(l-4C)alkyly are analogous to the alkyloxy coicpounds above, with 
10 NH replacing the O; similarly, exansples of 2-, 3-^ or 4-pyridyl(l-6C)a]]iylsiilfonyl(l- 
4C)aIkyl are conq)ounds as shown above with SOz replacing the O. 
Exanples of iV-methylQinidazo -2 or 3-yl)(l-4C)aIkyloa7(l-4C)a]kyl are illustrated by 

m = 1to4 n = 1to4 



15 Exanaiples of imidazo- 1 -yl( l-6C)a]kyoxy(l-4Qalkyl are illustrated by 
O— (9Ha)„ 



m = 1 to 6, n = 1 to 4 

£xaaq)les of S- and 6-membered ring acetals and methyl and phenyl derivatives 
thereof are 3-dioxolan-4-yl, 2-methyH,3-dioxolan-4-yl, 2,2-dimethyl-l,3-dioxolan-4-yl, 
2,2-dimethyl-13-dioxan-4-yl, 2,2-dimethyl-l,3-dioxan-5-yl, l,3-dioxan-2-yl, 2-phenyl-l,3- 
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dioxolan-4-yl and 2-(4.methylphenyl)-l,3-dioxolan-4-yl. 

Particular values for AR2 include, for exanople, for those AR2 containing one 
heteroatom, furan, pyrrole, fbiophene; for those AR2 containing one to four N atoxos, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1.2,3- & 1,2,4-triazole and 

5 tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
for those AR2 containing one N and one S atom, thiazole and isotibdazole; 
for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a iaclude, for exanq>le, dihydropyrrole (especially 
2,5-diliydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 

10 Particular examples of AR2b iaclude, for exaixq)le, tetrahydrofuran, pyrrolidine, 

morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 
(preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 
l,3-dioxan-5-yl and l,4-dioxan-2-yL Further particular examples are 5- and 6-membered ring 
acetals as hereinbefore defined. 

15 Particular values for AR3 include, for exan5)le, bicyclic benzo-fased systems 

contaioiug a 5- or 6-naembered heteroaryl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen Specific exaiiq)les of such 
ring systems include, for example, indole, benzofuran, benzoAiophene, benzimidazole, 
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 

20 quinazoline, phthalazine and cinnoliue* 

Other particular exan5)les of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 
containing heteroatoms in both of the rings. Specific exanq[)les of such ring systems include, 
for example, purine and naphthyridine. 

Further particular examples of AR3 include bicycUc heteroaryl ring systems with at 

25 least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
sulfur and nitrogen. Specific exanq)les of such ring systems include, for exaiiq>le, 
3H-pyrrolo[l,2-a]pyrrole, pyrrolo[2,l-b]thiazole, lH-nmdazo[l,2-a]pyrrole, 
lH-imidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imidazo[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, indolizine, 

30 imidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
pyrrolo[l,2-b]pyridazine, pyrrolo[l,2-c]pyrimidiQe, pyrrolo[l,2-a]pyrazirie, 
pyrrolo[l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridiae, 
imidazo[l,2-c]pyrimidine, imidazo[l,2-a]pyrazine, imidazo[l,2-a]pyrimidine, 



wo 2004/048392 



-18- 



PCT/GB2003/005087 



iiiudazo[l,S-a]pyTazme, iimdazo[l,S-a]pyriiDid]]ie, iinidazo[l,2-b]-pyridazme, 
s-triazolo[4,3-a]pyriiQidme, iinidazo[5,l-b]oxazole and iniidazo[2,l-b]oxazole. Other specific 
exanq)les of such ring systems include, for example, [lH]-pyrrolo[24-c]oxazine, 
[3Hl-oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,l-c]oxazine and pyrido[2,l-c][l,4]oxazine. 
5 Other specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazotbiazole, 
in particular imidazo [5, l-b]thiazole, irQidazo[2,l-b]tbiazole, imidazo[5,l-b]oxazole or 
imidazo[2, l-b]oxazole. 

Particular examples of AR3a and AR3b include, for exaiiq)le, indoline, 
l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazin-8-yl, 1,2,3,5,8,8a- 

10 liexaliydroimidazo[l,5a]pyridni-7-yl, l,5,8,8a-tetraliydrooxazolo[3,4a]pyridin-7-yl, 
l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-l,7a- 
dihydropyn'olo[l,2c]oxazol-6-yl, (7aS)[5H]4,2,3,7a-tetrahydropyrrolo[l,2c]n^ 
(7aR)[3H,5H]-l,7a-dibydropyrrolo[l,2c]oxazol-6-yl, [3H,5H]-pyrrolo[l,2-c]oxazol-6-yl, 
[5H]-2,3-dihydropyrrolo[l,2-c]imidazol-6-yl, [3H,5H]-pyrrolo[l,2-c]thiazol-6-yl, 

15 [3H,5H]-l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]imidazol-6-yl, 
[lH]-3,4,8,8a-tetrahydropyrrolo[2,l-c]oxazin-7-yl, [3H]-l,5,8,8a-tetrahydrooxazolo- 
[3,4-a]pyrid-7-yl, [3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroinudazo 
[l,5-a]pyrid-7-yL 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 

20 2,3-pyrroloisoquinoline, pyrrolo[a]isoquinoline, lH-pyrFolo[l,2-a]benziBudazo]e, 
9H-imidazo[l,2-a]indole, 5H-imidazo[2,l-a]isoindole, lH-imidazo[3,4-a]indole, 
imidazo[l,2-a]quinoline, imidazo[2,l-a]i5oquinoline, imidazo[l,5-a]quinoIine and 
imidazo [5 , l-a]isoquinolme. 

The nomenclature used is that found in, for example, 'Heterocyclic Conopounds 

25 (Systems with bridgehead nitrogen), W.LMosby (Interscience Publishers Inc., New York), 
1961, Parts land 2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otiberwise. If not stated elsewhere, suitable optional substituents 
for a particular group are those as stated for similar groups herein. 
30 Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 

l,3-dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 
selected from (l-4C)alkyl (including geminal disubstitution), (l-4C)alkoxy, (l-4C)alkylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 
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Preferable optional substitueats on CYl & CY2 are mono- or disubstitution by 
substituents independently selected ficom (l-4C)a]kyl (including geminal disubstitution), 
hydroxy, (l-4C)aIkoxy, (l-4C)alkyltiiio, acetamido, (l-4QaIkanoyl, cyano, and 
trifluoromethyl. 

5 Suitable phannaceutically-acceptable salts include acid addition salts such as 

methanesulfonate, fiimarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In anotiier 
aspect suitable salts are base salts such as an alkali metal salt for exaii5)le sodium, an alkaline 
earth metal salt for exaii5)le calcium or magnesium, an organic amine salt for example 

10 triethylamine, iiK)rpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, 
H,N-dibenzylethylamine, tris-(2-hydroxyethyl)amme, N-methyl d-glucamrae and amino acids 
such as lysine. There may be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A preferred pharmaceutically- 
acceptable salt is the sodium salt. 

15 However, to facilitate isolation of the salt durmg preparation, salts which are less 

soluble in the chosen solvent may be preferred whether pharmaceuticaUy-acceptable or not. 

The con^KDunds of the invention may be administered in floe form of a pro-drug which 
is broken down in the human or animal body to give a compound of tiie invention. A prodrug 
may be used to alter or in^ve the physical and/or pharmacokinetic profile of the patent 

20 coii5X)und and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to fonn a prodrug. Bxanq>les of pro-drugs include in- 
vivo hydrolysable esters of a compound of the invention or a phannaceutically-acceptable salt 
thereof. 

Various forms of prodrugs are known in the art, for exanples see: 
25 a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol 42, p. 309-396, edited by K Widder, et al (Academic Press, 1985); 
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 *T>esign and AppUcation of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

30 c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al, Joumal of Pharmaceutical Sciences, TL 285 (1988); and • 

e) N. Kakeya, et al., Chem Pharm Bull, 22, 692 (1984). 
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Suitable pio-drugs for pyridine or triazole derivatives include acyloxymefhyl 
pyridiniuin or triazoltum salts eg halides; for example a pro-drug such as: 




(Ref: T. Yamazaki et al . 42"^ Interscience Conference on Antimicrobial Agents and 
5 Chemofherapy, San Diego, 20(G; Abstract F820). 

Suitable pro-drags of hydroxyl groups are acyl esters of acetal-carbonate esters of 
formula RCCXDC(RJR')OCO-, where R is (l-4Qa]kyl and R' is (l-4Qalkyl or H. Furfher 
suitable prodrugs are carbonate and carabamate esters RCX)0- and RNHCOO. 

An in- vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
10 acceptable salt thereof contaming a carboxy or hydroxy group is, for example, a 

phannaceuticaUy-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent alcohol 

Suitable pharmaceutically-accq)table esters for carboxy include (l-6C)a]koxymethyl 
esters for exaiiq)le methoxymethyl, (l-6C)alkanoyloxymethyl esters for example 
15 pivaloyloxymethyl, phthaUdyl esters, (3-8C)cycloaIkoxycarbonyloxy(l-6C)alkyl esters for 
example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyl esters for exan^Ie 
5-methyH,3-dioxolan-2-ylmethyl; and (l-6C)aIkoxycarbonyloxyethyl esters for exanq)le 
l-n^ethoxycarbonyloxyethyl and rmy be formed at any carboxy group in the coirqjounds of 
this invention. 

20 An in- vivo hydrolysable ester of a conQ}Ound of the invention or a pharmaceutically- 

acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and Oracyloxyalkyl ethers and 
related conopounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 

25 2,2-dfa2iethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (l-10C)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-10C)alkoxycarbonyl (to give alkyl carbonate esters), 
di-(l-4C)alkylcarbamoyl andH-(di-(l-4C)alkylaminoethyI)-£I-(l-4C)alkylcarbamDyl (to give 
carbamates), di-(l-4C)a]kylanMnoacetyl, carboxy(2-5C)a]kylcarbonyl and carboxyacetyl. 

30 Bxan^lesof ring substituents on phenylacetyl and benzoyl include chloromethyl or 
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axninoinethyl, (l-4Qalkylaiimiomethyl and di-((l-4C)a]kyl)animorDethyl, and noorpholino or 
piperazino linked from a ring nitrogen atom via a roethylene linking group to the 3- or 4- 
position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for 
example, R^(0)0(l-eC)alkyl-CO- (wherein R^is for example, optionally substituted 

5 benzyloxy-(l-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl 
group in such esters include, for exanyle, 4-(l-4C)piperazino-(l-4C)alkyl, piperazino- 
(l-4C)alkyl and nK)rpholiDO-(l-4C)a]kyl. 

Suitable in-vivo hydrolysable esters of a compound of the formula (I) are described as 
follows. For exaiiq)le, a 1,2-diol may be cyclised to form a cyclic ester of formula (PDl) or a 

10 pyrophosphate of fomaula (PD2), and a 1,3-diol may be cyclised to form a cyclic ester of the 
formula (PD3): 




(PDl) (PD2) (PD3) 

Esters of conqx^unds of formula (I) wherein the HO- fonction/s in (PDl), (PD2) and 
15 (PD3) are protected by ( l-4C)a]kyl, phenyl or benzyl are useful intermediates for the 
preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
conqjounds of invention in which any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) : 

20 

(O)npd O 

HO 
(PD4) 

For the avoidance of doubt, phosphono is -P(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)aIkoxy derivative of -0-P(0)(0H)2; and 
25 di-(l-4C)aIkoxyphosphoryl is a di-(l-4C)aIkoxy derivative of -0-P(0)(OH)2. 

Useful intermediates for the preparation of such esters include conqiounds containing 
a group/s of formula (PD4) in which either or both of the -OH groups in (PDl) is 
independently protected by (l-4C)aIkyl (such compounds also being interesting conq)ounds in 
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their own right), phenyl or plienyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups mdependently selected bom (l-4C)aIkyl, nitro, hato and 
(l-4C)aIkoxy). 

Thus, prodrugs containing groups such as (PDl), (PD2), (PD3) and (PD4) may be 
5 prepared by reaction of a coiq)ound of invention containing suitable hydroxy group/s with a 
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamiuo 
leaving group), followed by oxidation (if necessary) and deprotection. 

Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for 
example a prodrug of R-OH such as: 



groups not being converted into a prodrug functionality may be protected (for example, using 
15 a t-butyl-dhnethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 



containing a group of formula (PDl), (PD2), (PD3)and/or (PD4) may ionise (partially or 
20 fully) to form salts with an appropriate number of counter-ions. Thus, by way of exaniple, if 
an in-vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) giDiq)s, 
there are four HOP- functionalities present m the overall molecule, each of which may form 
an q)propriate salt (ie. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

25 The conqwunds of the present invention have a chiral centre at the C-5 position of the 

oxazolidinone or isoxazoline ring B. Where m>0 there may be additional chiral centt^ at 
C-4 and/or C-5 position of Ring A. TTie pharmaceutically active diastereomers at^ of the 
formula (la): 




+ 



When a compound of invention contains a number of free hydroxy groiq), those 



formed this is achieved by conventional techniques. Thus, for exanople, compounds 




30 



(la) 
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wherein the chiral centre of ring B is fixed in the orientation shown (generally the (SR) 
configuration, depending on the nature ofRib,C and B) and ring B is acting as a 
phannacophoric group; and wherein the substitution pattern and orientation of the chiral 
centre(s) at ring A may vary and may influence whether ring A also independently binds to a 

5 pharmacophore binding site. 

For exanq>le when ring A is an isoxazoline rmg and ring B is an oxazoHdinone, the 
corqpounds of the present invention have a chiral centre at the C-5 positions of the 
oxazolidinone ring and, at the C-4 and/or C-5 position of the isoxazoline ring depending on 
the value of n (and provided that if n is 2, the isoxazoline ring is not geminally disubstituted 

10 by identical substituents). The pharmaceuticaUy active diastereomer is then of the foramla 
(lb) (illustrated where group C is represented by group H): 




(Ic) 

The present invention includes the pure diastereomer (Ic) depicted above, or a mixture 
of diastereomers wherein the substituent on the isoxazoline ring (C-5* in structure (Ic)) is a 
mixture of epimers. 

20 Where Rib is iV-linked- 1 ,2,3-triazole, the pure diastereomer represented by (Ic) has the 

(5R) configuration on the oxazolidinone ring. Where Rib is -NH(C=0)R4, the pure 
diastereomer represented by (Ic) has the (5S) configuration on the oxazolidinone ring. The 
diasteromer (Ic) depicted above generally has the (5'jS) configuration on the isoxazoline ring, 
although certain compounds (dependant on the nature of Ria) have the (5'R) configuration on 

25 the isoxazoline ring. 

Where Rib is iV-hnked-l,2,3-triazole, a mixture of diastereomers represented by (Ic) is 
described herein as a naixture of the (5i2,5'S) and (5R,5'R) diastereomers. V/hert Rib is 
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-NH(C=0)R4, a mixture of diastereomers represented by (Ic) is described herein as a mixture 
of the (5S,yS) and (5S,5'R) diastereomers. 

If a mixture of epimers on the oxazolidinone chiral center is used, a larger amount 
(depending upon the ratio of the diastereoisomers) will be required to achieve the same effect 
5 as the sanoe weight of the pharmaceutically active enantiomer. 

Furthennore, some confounds of the invention may have other chiral centres, for 
exanfple at C-4\ Where the substituent on an isoxazoline ring is at C-4', a similar convention 
applies to that described above for substituents at C-5\ There is also, for example, the 
possibility of a substituent at both and C-5', and the possibility that such substituents 

10 may themselves contain chiral centres. It is to be understood that the invention encoii5)asses 
all such optical and diastereoisomers, and racemic mixtures, that possess antibacterial activity. 
It is well known in the art how to prepare opticaUy-active forms (for exanqjle by resolution of 
the racemic form by recrystaUisation techniques, by chiral synthesis, by enzymatic resolution, 
by biotransformation or by chromatographic separation) and how to determine antibacterial 

15 activity as described hereinafter. 

Some compounds of the invention may have more favourable MAO profiles than 
other con5)ounds of the invention, which may arise fiom the stereochemistry and/or steric 
bulk of the substituent(s) on the isoxazoline ring. This is illustrated by the folbwmg 
examples, wherein the MAO activity is dependent on the stereochemical configration of the 

20 substituent R4 on the isoxazoline ring. These exancples illustrate that their (5*5) epioaer has 
the higher Ki value (lower potency). 
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The invention relates to all tautomeric forms of the coii;)oiinds of the invention that 
5 possess antibacterial activity. 

It is also to be understood that certain confounds of the invention can exist in 
solvated as well as unsolvated forms such as, for exanq>le, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess antibact^al 
activity. 

10 It is also to be understood that certain coirpounds of the invention mscy exhibit 

polymorphism, and that the mvention enconpasses all such forms which possess antibacterial 
activity. 

As stated before, we have discovered a range of coinpounds that have good activity 
against a broad range of Gramr-positive pathogens including organisms known to be resistant 
15 to most commonly used antibiotics, together with activity against fastidious Gram negative 
pathogens such as H.influenzae, M.catarrhalis, Mycoplasma and Chlamydia strains. The 
following coiiq)Ounds possess preferred pharmaceutical and/or physical and/or 
pharmacokinetic properties. 

In one embodiment of the invention are provided conqjounds of formula (I), in an 
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alternative embodiment are provided pbamiaceutica]ly-acceptable salts of coiiq)oxii)ds of 
formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of 
confounds of formula (1), and in a furOier alternative embodiment are provided 
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of conqponnds of formula (I). 

5 In one aspect, an in-vivo hydrolysable ester of a compound of the formula (I) is a 

phosphoryl ester (as defined by formula (PD4) withnpd as 1). 

Confounds of the formula (I), or a pharmaceuticaUy-acceptable salt or an in-vivo 
hydrolysable ester thereof, wherein C is selected from any one of groups D to O represent 
separate and independent aspects of the inventioiL 

10 Particularly preferred compounds of the invention coiiq)rise a coii5)ound of the 

invention, or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, 
wherein the substituents A, B, C, RT, Ria, Rib, Rza, R2b, Raa, Rab Rsa, Rsa', R^a and Rea'and 
other substituents mentioned above have values disclosed hereinbefore, or any of the 
following values (which may be used where appropriate with any of the definitions and 

15 embodiments disclosed hereinbefore or hereinafter): 

In one embodiment are provided confounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group D. 

In another embodiment are provided compounds as defined herein in formula (I) or a 

20 pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group B. 

In another enabodiQ}ent are provided con:;)Ounds as defined herein in fDrmula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group R 

25 In another embodiment are provided conopounds as defined herein in formula (I) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group G. 

In another enibodiment are provided conipounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
30 represented by group H. 

In another embodiment are provided confounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group L 
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In another embodiment are provided compounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which groiqp C is 
represmted by groiq> J. 

In another embodiment are provided cont^unds as defined h^ein in formula (I) or a 
5 pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group K. 

In another embodiment are provided compounds as defined herein ia formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group L. 

10 In another embodiment are provided con5)Ounds as defined herein in formula (I) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by group M. 

In another embodiment are provided coDopounds as defined hereia ia formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
15 represented by group N. 

In another embodiment are provided compounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
represented by ffonp O. 

In another embodiment ate provided couqx}unds of formula (I) or a pharmaceutically- 
20 acceptable salt or an in-vivo hydrolysable estar thereof, in which group C is represented by a 
group selected from groups D, E, H and I as hereinbefore defined. 

In a further embodiment are provided confounds of formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, ia which group C is 
represented by a group selected fix)m groups D and E as hereinbefore defined. 
25 In a further enibodimimt are provided conq)ounds of formula (I) or a 

pharmaceutically-acc^table salt or an in-vivo hydrolysable ester thereof, m which group C is 
represented by a group selected from groups D and H as hereinbefore defined. 
In a most particular aspect group C is represented by group H. 
In one aspect both A and B are oxazolidmone rings. 
30 In another aspect, either A or B is an oxazolidinone ring and the other is an 

isoxazoline ring. 

In a further aspect both A and B are isoxazoline riags. 

In a most particular aspect A is an isoxazoline rmg and 6 is an oxazolidinone ring. 
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In a most particular aspect, R2b and Rab are independently selected fromH, F, CX 
CBz, OMe, SMe, Me and Bt 

In one aspect, Rzb and Reb are independently selected from H, F, CI, Cft, OMe, Me 

andBt 

5 In another aspect, R2b and Rcb are independently H or F. 

In one aspect Rzb' and R6b' are both H. 
In a most particular aspect Raa' and Rea' are both H. 
In a most particular aspect Rsa and Rsa are both H. 
In a most particular aspect Raa' , Rsa' are both H. 
10 In one aspect Ria is selected from Rial to Ria4. 

When m = 1, in one aspect Ria is selected from Rial; in another aspect Ria is selected 
from Ria2; in a fiuther aspect Ria is selected from Ria3 and in a further aspect Ria is selected 
fromRia4 

When m = 2, in one aspect both groups Ria are independently selected from the same 
15 group Rial to Ria4. In a ftirfher aspect when m = 2, each Ria is independently selected from 
different groups Rial to Ria4. 

Conveniently, m is 1 or 2. In one embodiment preferably m is 1. In another 
embodhnent, preferably m is 2. 

In one aspect, when m is 2, both substituents Ria are attached to position 4 of ring A 
20 and joined together to form a 5-7 membered spiro-ring. 

In one aspect, when m is 2, both substituents Ria are attached to position 5 of ring A 
and jomed together to form a 5-7 membered spiro-ring. 

In another aspect, when m is 2, one substituent Ria is attached to position 4 of ring A, 
and the other is attached to position 5 of ring A, such that taken together with A they form a 
25 5-7 noembered fused-ring. 

In a particular aspect when m is 2, the two substituents Ria are identical to each other, 
preferably selected from Ria3 and are attached to the same position (4 or 5) of ring A such 
that ring A does not have a chiral centre. Suitably both Ria are hydroxymethyl. 

In a particular aspect is provided a compound of formula (lb) as hereinbefore defined, 
30 wherein: 

a) m is 1 and Ria is a substituent on C-4' (in one embodiment the isoxazoline ring is 
of the (4' 5) configuration; in another the isoxazoline ring is of the (4'i?) configuration); or 

b) m is 1 and Ria is a substituent on C-5' (in one embodiment the isoxazoline ring is 
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of the (5*S) configuration, in another the isoxazoline ring is of the (5'R) configuration); or 

c) m is 2 and both substituents Ria are substituents on C-4' ; or 

d) m is 2 and both substituents Ria are substituents on C-S' ; or 

e) m is 2, one substitueut Ria is on and the other is on C-S'; in one enabodiroent, 
5 both substituents R4 are the some; hx another the substituents Ria are not the sarue; 

f) when m is 2 and one Ria is a substituent on C-4* and the other Ria is a substituent 
on C-5', ra one aspect the isoxazolme ring is of the (5 '5) configuration. 

Particular values for Ria when selected from Rial are ARl and AR2, woro 

10 particularly AR2. 

Particular values for Ria when selected fromRia2 are cyano and -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are independently H, or (l-4C)a]kyl and wherein Rv and 
Rw taken together with the amide or thioamide nitrogen to which they are attached can form a 
5-7 naembered ring optionally with an additional heteroatom selected from N, O, S(0)n in 

15 place of 1 carbon atom of the so formed ring; wherein when said ring is a p5)erazine ring, the 
ring may be optionally substituted on the additional nitrogen by a group selected from 
(l-4C)alkyl (optionally substituted on a carbon not adjacent to the nitrogen), 
(3-6C)cycloalkyl, (l-4C)a]kanoyl, -C00(l-4Qalkyl, -S(0)n(l-4C)aIkyl (wherein n= 1 or 2;), 
-COOARl, .CS(l-4C)alkyl and -C(=S)CXl-4C)a]kyl; wherein any (l-4C)aIkyl, (1- 

20 4C)a]kanoyland(3-6C)cycloa]kylisoptionaUy substituted by cyano, hydroxy or M More 
particular values for Ria when selected fromRia2 are cyano, formyl, -C00(l-4C)a]kyl, 
-C(=0)NH2, -(C=0)piperazane and -(C=0)niDrpholiae. 

Particular values for Ria when selected fiomRiaS are (l-lOQalkyl {optionally 
substituted by one or more giotq>s (including geminal disubstitution) each mdependently 

25 selected fromhydroxy, (l-lOQalkoxy, (l-4C)a]koxy-(l-4Qa]koxy, (l-4C)a]koxy-(l- 
4C)a]koxy-(l-4C)alkoxy, (l-4C)a]kylcarbonyl, phosphoryl [-0-P(0)(0H)2, and mono- and 
di-(l-4C)aIkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)aIkoxy 
d«"ivatives thereof], and amino; and/or optionally substituted by one group selected from 
carboxy, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)aIkoxy- 

30 (l-4C)aIkoxycarbonyl, (l-4C)aIkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino-, (l-4C)alkoxycarbonylainino-, N-(l-4C)aIkyl- 
N-(l-6C)a]kanoylamino-, -C(=W)NRvRw [whereia W is O, Rv and Rw are mdependently H, 
or (l-4C)alkyl and wherein Rv and Rw taken together with the amide nitrogen to which they 
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are attached can form a morpholme, pyrrolidine, piperidine or piperaziae ring; wherein when 
said ring is a piperazine ring, the ring may be optionally substituted on the additional nitrogen 
by a group selected ftom (l-4C)a]kyl and (l-4C)alkanoyl], (l-4C)alkylS(0)q-, (q is 0, 1 or 2), 
AR2, AR2-0-, AR2-NH-, and also AR2a, AR2b versions of AR2 containing groups}; 

5 wherein any (l-4C)alkyl and (l-4C)acyl present in any substituent on Ria3 may itself be 
substituted by one or two groups independently selected from cyano, hydroxy, halo, amino, 
(l-4C)a]kylamino and di(l-4C)alkylamino, provided that such a substituent is not on a carbon 
adjacent to a heteroatom atom if present; 

More particular values for Ria when selected from Ria3 are (l-lOC)alkyl {optionally 

10 substituted by one or more groups (including geminal disubstitution) each independenUy 
selected from hydroxy, (l-lOQaDcoxy, (l«'4C)a]koxy-(l-4C)a]koxy, (l-4C)a]koxy- 
(l-4Qa]koxy-(l-4C)a]koxy, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)aIkoxy 
derivatives thereog, phosphiryl [-OP(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereofl, carboxy, amino, (l-4C)a]kylanmK), di(l-4C)a]kylamino, (l-4QaIkylS(0)q 

15 (preferably where q=2), AR2 and AR2b . More particular values for Ria when selected from 
Ria3 are (l-6C)alkyl substituted as hereinbefore described. Even more particular values for 
Ria when selected fromRia3 are (l-4C)alkyl substituted as hereinbefore described. 

In one aspect Ria4: is R^^C(0)0(l-6C)a]kyl [wherein R^^ is ARl, AR2, AR2a, AR2b, 
(l-4C)a]kylamino, benzyloxy-(l-4C)a]kyl or (l-10C)a]kyl {optionally substituted as defined 

20 for(Ria3)]. 

Particular values for Ria when selected from Ria4 are R^'^C(0)0(l-6C)aIkyl- wherein 
R^'* is selected from ARl, AR2, AR2a,AR2b and (l-10C)alkyl (optionally substituted by one 
or more substituents independently selected from OH and di (l-4C)alkylamino. More 
particular vales for R^"^ are AR2a, AR2b and (l-6C)a]kyl substituted with hydroxy. More 
25 particular values for R^"* are AR2a, AR2b and (l-4C)aIkyl substituted with hydroxy. 

Particular values for Ria when selected from Ria5 are fluoro, chloio and hydroxy. 
In a most particular aspect, Ria is selected from (l-4C)alkyl (optionally substituted on 
an available carbon atom with one, two, three or more substituents independentiy selected 
fromF, CI and Br), hydroxy(2-4Qalkyl, dihydroxy(l-4C)alkyl, trihydroxy(l-4C)alkyl, (1- 
30 4C)alkoxy(l-4C)alkyl, trifluororaethoxy(l-4C)a]kyl, difluoromethoxy(l-4C)alkyl, 

halometiioxy(l-4C)a]kyl, di[(l-4C)alkoxy](l>4C)alkyl, (l-4C)a]koxy-(hydroxy)(l-4C)a]kyl, 
(l-4C)alkyl-S(0)q-hydroxy(l-4C)a]kyl (where q is 0, 1 or 2), cyano-(hydroxy)(l-4C)alkyl, 
mDrpholino-etboxy(l-4C)a]kyl, (iV'-methyl)piperazino-ethoxy(l-4C)alkyl, 2-, 3-, or 4- 
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pyridyl(l-6C)alkoxy(l-4C)alkyl, iV-methyKimiclazo -2 or 3-yl)(l-4Qalkoxy(l-4C)alkyl, 
mudazo-l-yl(l-6Qalkoxy(l-4C)alkyl, and 5- aad 6-ineinbered ring acetals (optionaUy 
substituted with one or twq^ substituents independently selected from nouethyl and phenyl 
(wherein the phenyl groiqp is itself optionally substituted with one or two substituents selected 

S from methyl, methoxy, chloro and bromo)). 

In an alternative most particular aspect, Ria is selected from (l-4C)aIkyl, hydroxy(2- 
4C)alkyl, dihydroxy(l-4C)alkyl, trihydroxy(l-4C)a]kyl, (l-4C)alkoxy(l-4C)alkyl, di[(l- 
4C)a]koxy](l-4C)aIkyl, (l-4C)a]koxy-(hydroxy)(l-4C)a]kyl, (l-4C)a]kyl-S(0)q-hydroxy(l- 
4C)alkyl (where q is 0, 1 or 2), cyano-(hydroxy)(l-4C)aIkyl, iiiorpholino-ethoxy(l-4C)aIkyl, 

10 (Ar-methyl)piperaziao-ethoxy(l-4C)aIkyl, 2-, 3-, or 4-pyridyl(l-6C)a]koxymethyl, N- 

methyl(imidazo -2 or 3-yl)(l-6C) alkoxymethyl, imidazo-l-yl(l-6C)aIkyl, 5- and 6-meinbered 
ring acetals (optionally substituted with one or two substituents independently selected from 
methyl and phenyl (wherein the phenyl group is itself optionally substituted with one or two 
substituents selected from methyl, methoxy, chloro and bronx))). 

15 Further particular values for Ria are (l-4C)alkylS(0)q-, where q is 0, 1 or 2 and 

wherien the (l-4C)alkyl group is optionally substitued with hydroxy. 

When Ria is selected from 2-, 3-, or 4-pyridyl(l-4C)alkyloxy(l-4C)aIkyl, iV- 
methyl(mudazo -2 or 3-yl)(MC)alkybxy(l-4Qalkyl, and imidazo-l-yl(l-6C)alkyoxy(l- 
4C)a]kyl, it is preferably selected from 2-, 3-, or 4-pyridyl(l-4C)alkyloxymefhyl, N- 

20 methyl(imidazo -2 or 3-yI)(l-4C)alkytoxymefhyl, and imidazo-l-yl(l-6Qalkyoxymethyl 
References heremafter to R^a being selected from (l-4C)aIkyl include (l-4C)a]kyl 
optionally substituted on an available carbon atom with one, two, three or more substituents 
independently selected from F, CI and Br. In one embodinoent, such a (l-4C)aIkyl group is 
optionally substituted by one, two or three substituents independently selected fix)m F, CI and 

25 Br. Inanother embodiment, such a (l-4C)a]kyl group is optionally substitute 

three substituents independently selected from F and CI, so that Ria is selected from, for 
exanople, chloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloroethyl and 
fluoroethyl. 

When mis 1: 

30 in one aspect Rja is selected from (l-4C)alkyl hydroxy(2-4C)a]kyl, dihydroxy(l- 

4C)alkyl and trihydroxy(l-4C)alkyl; 

m another aspect, Ria is selected from (l-4C)alkoxy(l-4C)alkyl, di[(l-4C)alkoxy](l- 
4C)alkyl, 3-dioxolan-4-yl, 2-methyH,3-dioxolan-4-yl, 2,2-dinaethyl-l,3-dioxolan-4-yl, 2,2- 
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diinethyl-l,3-dioxan-4-yl, 2,2-dimethyl-l,3-dioxaii"5-yl and l,3-dioxaii-2-yl; 

in a ftttther aspect, Ria is selected &omhalomethoxy(l-4QaIkyl and 2-, 3-, or 4- 
pyridyl(l-4C)a]kyloxymethyl; 

in a further aspect, Ria is selected from trifluoromethoxy(l-4C)a]kyl, 
5 difluoromethoxy(l-4C)alkyl and £lnoromethoxy(l-4C)alkyl; 

in a further aspect, Ria is selected firominorpholino-efhoxy(l-4C)a]kyl, 
methyl)piperazino-ethoxy(l-4C)alkyl, 2-, 3-, or 4-pyridyl(l-4C)a]kyloxy(l-4C)a]kyl, N- 
mefhyl(imidazo -2 or 3-yl)(l-4C)alkyloxy(l-4C)alkyl, and iimdazo-l-yl(l-6C)a]kyoxy(l- 
4C)alkyL 

10 When m is 1 , suitably Ria is selected from hydroxy(2-4C)alkyl and dihydroxy(l- 

4C)alkyL More suitably, Ria is selected fromhydroxyethyl and 1,2-dihydroxy ethyl 
Preferably, when m is 1, Ria is 1,2-dihydroxyethyl. 
When m is 2: 

m one aspect each Ria is independently selected from (l-4C)aIkyl, hydroxy(l- 
15 AQdSkyl dihydroxy(l-4C)a]kyl and trihydroxy(l-4C)alkyl; 

m another aspect, each Ria is independently selected from(l-4C)aIkoxy(l-4C)aIk:yl 
and di[(l-4C)alkoxy](l-4C)alkyl; 

in a further aspect, at least one Ria is selected fromhalonaethoxy(l-4C)a]kyl and 2-, 3- 
, or 4-pyridyl(l-4C)aIkyloxynaethyl; 
20 in a further aspect, at least one Ria is selected from trifluoromethoxy(l-4C)alkyl, 

difluoromethoxy(l-4C)alkyl and fluoromethoxy(l-4Qa]kyl; 

in a ftirther aspect, one Ria is selected from (l-4C)a]kyl, hydroxy(l-4C)alkyl, 
dihydroxy(l-4Qa]]cyl and trihydroxy(l-4C)a]kyl; and the other Ria is selected from (1- 
4Qa]koxy(l-4C)alkyl and di[(1.4C)alkoxy](l-4C)alkyl; 
25 in a further aspect, one Ria is selected from (l-4C)a]kyl, hydro;q^(l-4C)a]kyl, 

dihydroxy(l-4Qalkyl and trihydroxy(l-4Qalkyl; and the other Ria is selected fix)m 
halomethoxy(l-4C)alkyl and 2-, 3-, or 4-pyridyl(l-4Qalkyloxymethyl. 

When m is 2, preferably both Ria are hydroxymethyl or both hydroxyethyl. In another 
aspect, when m is 2, preferably one Ria is hydroxymethyl and the other is methoxymethyl. 
30 In all of the embodiments, aspects and preferable values for Rib defined hereinbefore 

or hereinafter, any (l-4C)alkyl group may be optionally substituted as hereinbefore defined. 
Particular substituents for (l-4C)a]kyl groups in definitions for Rib are one or two halogen 
groups, particularly geminal disubstitution (provided that such substitution is not on a carbon 
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atom attached to an oxygen) and cyano. Exanples of di-hatosubstituted groups are 
-NHCOOiiHaiid -NHCSCC12H. 

When Rib is -N(R5)HET-1, R5 is preferably hydrogen. 

In one embodiment Rib is selected fromhydroxy, -NHCOCMQallgrl, 
5 -NHCO(3-6C)cycloalkyl, -NHCS(l-4C)a]kyl, -NHC00(l-4C)a]kyl, 
-NH(C=S)0(l-4Qalkyl, -0C0(l-4C)a]kyl, -N(R5)-HET-1 andHBT-2. 

In another embodiment Rib is selected firam -NHC0(I-4C)a]kyl, 
-NHCO(3-6C)cycloa]kyl , -NHCS(l-4C)aIkyl, -N(Rs)-HET-l and HBT-2. 

More preferably Rib is selected fix)m -NHC0(l-4C)alkyl, -NHCS(l-4C)a]kyl, 
10 -N(R5)-HET-landHET-2. 

In one aspect, Rib is selected from OH, -NR5C(=W)R4 and -0C(=O)R4, in 
particular OH, -NHCOMe and -NHCOOMe. 

In a further aspect, Rib is selected from -N(R5)-HET-1 and HET-2, in particular HET- 
1 as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 as 1,2,3-triazol-l-yl (optionally 
15 substituted) or tetrazol-2-yL 

In a most particular aspect, R4 is selected from the values given hereiobefore. 

In one aspect R4 is selected from hydrogen, amino, (l-SQaUcyl, -NHRiz, 
-N(Ri2)(Rt3), -ORizor -SR12, (2-4C)a]kenyl, -(l-8Qalkylaryl, mono-, di-, tri- and per-halo(l- 
SQalkyl, -(CH^p(3-6C)cyctoalkyl and -(CH;^p(3-6Qcycloalkenyl wherein p is 0, 1 or 2; 

20 

In one embodiment Rib is selected from hydrojqr, -NHC(=W)R4, -0C(=0)R4, and 
R5 

wherein W» R5 and are as defined hereinbefore, R4 is selected fromhydrog^ 
amino, (l-4C)alkyl, -NH(l-4C)a]kyl, -N(di-(l-4C)alkyl), -0(l-4C)a]kyl, -S(l-4C)a]kyl, 
25 (2-4C)a]kenyl, -(CH2)p(3-6Qcycloa]kyl and -(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 
2; and R7 is selected from hydrogen, (l-8C)a]kyl, -OR12, -SRi2, amino, NHR12, N(Ri2)(Ri3), 
(l-8C)a]kylaryl and mono-, di-, tri- and per-halo(l-8QaIkyl. 

In another embodiment. Rib is selected firom hydroxy, -NHC(=:W)R4, -0C(=0)R4, 
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and f^, 

wherein R4, Rs^ R6 amd R7 are as defined hereinbefore, especially wherein R4 is 
(l-4C)alkyl, (l-4Qa]koxy, cycloalkyl (particularly cyclopropyl) or haloalkyl (particularly 
dichloromethyl). 

5 In another embodiment, Rib is selected from hydroxy, -NHC(=W)R4, -0C(=0)R4, 

R5 

and Re, 

wherein W, R4, Rs, R6 and R7 are as defined hereinbefore, especially wherem R4 is 
(l"4C)alkyl or (l-4C)alkoxy. 

Particular values for R5 (which may be used as appropriate with any of the definitions 
10 and embodiments disclosed hereinbefore or h^einafter) are hydrogen, tert-butoxycarbonyl 
and benzyloxycarbonyL More particularly, R5 is hydrogen. 

In one aspect R12 and R13 are independently selected from hydrogen, alkyl and aryl, or 
for any N(Ri2)(Ri3) group, R12 and R13 may additionally be taken together with the nitrogen 
atom to which they are attached to forma pyrrolidinyl, piperidinyl or morpholinyl group, 
15 optionally substituted as hereinbefore described. In one aspect R15 and R16 are independently 
selected from hydrogen, phenyl and (l-4C)alkyl). 

In a most particular aspect, R12 and R13 are independently selected from hydrogen and 

methyl 

In one embodiment HET-1 and HBT-2 are unsubstituted. When substituted, preferred 
20 substituents are selected from halo (particularly chloro), (l-4C)alkyl, especially methyl, 
mono- and di-halo methyl (wherein halo is preferably fluoro, chloro or bromo), 
trifluorometibiyl and cyanomethyl. 

Preferred are HET-1 and HET-2 as 5-membered rmgs, ie HET-1 as HBT-IA and 
HET„2 as HBT-2A, in particular HBT-IA as isoxazolyl, 1,2,5-ttiiadiazolyl or isothiazolyl and 
25 HET-2A as 1,2,3-triazol-l-yl or tetrazol-2-yl 

In one aspect, HBT-2A as 1,2,3-triazol-l-yl is substituted, preferably by halo 
(particularly chloro), methyl, difluoromethyl, fluoromethyl, chbromethyl, cyanomethyl or 
trifluoromethyL 
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lii one einbodiment HET-2A is selected from the structures (Za) to (Zf) below: 




HT RT 
(Zd) (Ze) (Zf) 



wherein u and v are independently 0 or 1 and RT is as defined in any of the embodiments or 
5 aspects defined hereinbefore or hereinafter. 

In one embodiment HET-2A is selected fcom 1,2,3-triazole (especially 1,2,3-triazol- 

1- yl (Zd)), 1,2,4-triazole (especially l,2,4-tria2ol-l-yl (Zc)) and tetrazole (preferably tetrazol- 

2- yl (Zf)) and wherein u and v are independently 0 or 1 and RT is as defined in any of the 
enibodiments or aspects defined hereinbefore or hereinafter. 

10 In another embodiment HET-2A is selected from 1,2,3-triazol-l-yl (Zd) and tetrazol- 

2-yl (Zf) and wherem u and v are independently 0 or 1 and RT is as defined in any of the 
embodiments or aspects defined hereinbefore or hereinafter. 

In another embodiment HET-2A is 1,2,3-triazol-l-yl (Zd) and wherein u and v are 
independently 0 or 1 and RT is as defined in any of the embodiments or aspects defined 
15 hereinbefore or hereinafter. 

In one embodirnent HBT-2B is a di-hydro version of pyrimidine, pyridazine, pyrazine, 
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine and pyridine and wherein RT is as defined in any 
of the embodfanents or aspects defined hereinbefore or hereinafter. 

In another embodfanent HET-2B is selected fiompyrimidone, pyridazinone, 
20 pyrazinone, 1,2,3-triazinone, 1,2,4-triazinone, 1,3,5-triazinone and pyridone and wherein RT 
is as defined in any of the enibodiments or aspects defined hereinbefore or hereinafter. 

In anoth^ embodiment HET-2B is selected from thiopyrimidone, thiopyridazinone, 
thiopyrazmone, thio- 1,2,3-triazinone, thio- 1,2,4-triazinone, thio-l,3,5-triazinone and 
thiopyridone and wherein RT is as defined in any of the embodiments or aspects defined 
25 hereinbefore or hereinafter. 

In a most particular aspect, Rib is -NH(OW)R4 or (Zd) . 
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In one aspect Rib is -NH(C=0)R4. 
In another aspect Rib is (2^). 

When W is O, suitably R4 is selected from methyl, ethyl, dicUoromethyl and 
cyclopropyL 

5 When W is S, suitably R4 is selected from (l-4C)a]kyl (optionally substituted by 1 , 2 

or 3 substituents independently selected from methyl, chloro, bronao, fluoio and methoxy), 
-N(Ri2)(Ri3) and -OR12 . More suitably, when W is S, R4 is selected from -NH2, -NHMe, 
-OMe, -SMe and methyl 

In one aspect (RTal)is selected from hydrogen, halogen, (l-4C)a]koxy, (2- 
10 4C)a]kenyloxy, (2-4C)alkenyl, (2-4C)a]kynyl, (3-6C)cycloalkyl, (3-6C)cycloa]kenyl, (1- 
4Qa]kylthio, amino, azido, cyano and nitro. 

In one aspect RT is preferably selected from a substituent from the group 
(RTal) hydrogen, halogen, (l-4C)a]koxy, (2-4C)a]kenyloxy, (2-4C)alkenyl, 
(2-4C)a]kynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano 
15 and nitro ;or, 

(RTa2) (l-4C)alkylammo, di-(l-4C)alkylammo and (2-4C)alkenylammo; 

(RTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 

from hydroxy, (l-4C)a]koxy, (l-4C)alkylthio, cyano and azido; or 

(RTb2) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
20 from (2-4Qa]kenybxy, (3~6C)cyctoalkyl and (3-6C)cycloalkenyl; 

and wherem at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 

cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), or (RTbl) or (RTb2) each such 

moiety is optionally substituted on an available carbon atom with one, two, three or more 

substituents indq)endenfly selected fiomF, CI, Br, OH and CN. 
25 In another aspect RT is preferably selected from a substituent from the group: 

(RTal) hydrogen, halogen, (MQalkoxy, (2-4C)a]kenyloxy, (2-4C)aIkenyl, 

(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)a]kylthio, amino, azido, cyano, 

and nitro; or 

(RTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
30 from hydroxy, (l-4C)alkoxy, (l-4C)aIkylthio, cyano and azido; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety m (RTal) or (RTbl) each such moiety is optionally 
substituted on an available carbon atom with one, two, three or more substituents 
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indq)e]ideiitly selected firom F, CI, Br, and CN. 
In a further aspect RT is most preferably 

(a) hydrogen; or 

(b) halogen, in particular fluorine, chlorine, or bromine; or 
5 (c) cyaQo;or 

(d) ( l-4C)a]kyl, m particular methyl; or 

(e) monosubstituted (l-4C)a]kyl, in particular fluoromethyl, choromethyl, bromomethyl, 
cyanomethyl, azidomethyl, hydroxymethyl; or 

(f) disubstituted (l-4C)alkyl, for exarrple difluoromethyl, or 
10 trisubstituted (l-4C)a]kyl, for example trifluoromethyL 

In a most particular aspect, RT is selected from hydrogen, halogen, cyano, (1- 
4C)a]kyl, cyano(l-4C)a]kyl, halo(l-4C)a]kyl, dihalo(l-4C)a]kyl, trihalo(l-4C)alkyl, amino, 
(l-4C)a]kylamino, di-(l-4C)aIkylamino, (l-4C)a]kylthio, (l-4Qa]koxy, 
l-4C)a]koxy(l-4C)alkyl, (2-4C)a]kenyloxy, (2-4C)a]kenyl. (2-4C)a]kynyl, (3-6C)cycloalkyl, 

15 (3-6C)cycloaIkenyl and (l-4C)a]koxycarbonyl; and wherein at each occurrence of an RT 
substituent containing an alkyl, alkenyl, alkynyl, cycloalkyl or cycloalkenyl moiety each such 
nooiety is optionally substituted on an available carbon atom with one, two, three or noore 
substituents faidependently selected firom F, CI, Br, OH and CN. 

In one embodiment of this most particular aspect, RT is selected firom hydrogen, 

20 halogen, cyano, (l-4C)alkyl, halo(l-4C)allcyl, dihalo(l-4C)a]kyl and (2-4Qalkynyl; suitably, 
RT is selected firom hydrogen, chloro, bromo, fluoro, methyl, fluoromethyl, chtoronoethyl, 
bromomethyl, difluoromethyl and dichloromethyl, ethynyl and propynyl; more suitably, RT is 
selected jfrom hydrogen, chloro, bromo, n3ethyl and fluoromethyl. 

In one embodiment is provided a conq)ound of formula (I) or a pharmaceutically 

25 acceptable salt thereof wherein each of the groups A, B, C, RT, R4, Ri2.Ri3,Ria, Rib, Raa', 
R^b, Rsa, R6b and Rga' is selected from the most particular aspect for that group as described 
hereinbefore. 

In one embodiment is provided a compound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
30 any one of groups D, B and H; R2b and R^b are independently H or F; A and B are both 
oxazohdmones; m = 0; and Rib is selected from OH, -NHCOMe, -NHCOcyclopropyl, 
-NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a conpound of formula CO or a pharmaceutically- 
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acceptable salt or m in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; Rzb and Rab are indq)eQdently H or F; A and B are both 
oxazolidinones; ni= 0; and Rib is selected from -N(R5)-HET-1A and HET-2A, in particular 
HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
5 (optionally substituted) or tetrazol-2-yL 

In one embodiment is provided a con5)Ound of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; Rzb and R^b are iadependently H or F; A and B are both 
isoxazolines; m= 0; and Rib is selected from OH, -NHCOMe, -NHCOcyclopropyl, 
10 -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a compouud of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; Rzb and Reb are independently H or F; A and B are both 
isoxazolines; m = 0; and Rjb is selected from -N(R5)-HET-1 A and HET-2A, in particular 
15 HBT-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yl 

In one embodiment is provided a con^poimd of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherem group C is represented by 
any one of groups D , B and H ; Rjb and Rgb are independently H or F; either A or B is an 
20 oxazolidiaone and the other is an isoxazoline; m = 0; and Rib is selected from OH, 
-NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a compound of formula (I) or a pharmaceutically- 
acceptable salt or an inrvivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, B and H; R2b and R^b are independently H or F; either A or B is an 
25 oxazolidinone and the other is an isoxazoline; m = 0; and Rib is selected from -N(Rs)-HBT- 
lA and HBT-2A, in particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and 
HET-2A as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yl. 

In one embodiment is provided a conqiound of formula (I) or a pharmaceutically- 
acceptable salt or an iu-vivo hydrolysable estw: thereof, wherein group C is represented by 
30 any one of groups D, E and H; R2b and Reb are mdependently H or F; A and B are both 
oxazolidinones; m= 1; Ria is selected from Rial; and Rib is selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a compound of formula (T) or a pharmaceutically- 
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acceptable salt or an m-vivo hydrolysable ester thereof, wli^ieiii group C is represented by 
any one of groups D, E and H; R2b and R6b are independently H or F; A and B are both 
oxazoKdinones; m= 1; Ria is selected firomRial; and Rib is selected firom -N(R5)-HET-1A 
and HET-2A, in particular HBT-1 A as isoxazolyl, 1,2,5-fhiadiazolyl or isofliiazolyl and HET- 
5 2A as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In one embodiment is provided a conpound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and R^b are independently H or F; A and B are both 
isoxazolines; m = 1 ; Ria is selected from Rial ; and Rib is selected from OH, -NHCOMe, 

10 -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a con5)ound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; RJb and R^b are independently H or F; A and B are both 
isoxazolines; m= 1; Ria is selected fromRial; and Rib is selected from-N(R5)-HET-lA and 

15 HET-2A, in particular HET- 1 A as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A 
as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In one embodiment is provided a confound of formula (I) or a phaimaceutically- 
acceptable salt or an m-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Rgb are independently H or F; either A or B is an 

20 oxazolidinone and the other is an isoxazoline; m = 1; Ria is selected from Rial; and Rib is 
selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a confound of formula (I) or a pharmaceutically- 
acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are mdepmdently H or F; either A or B is an 

25 oxazolidmone and the other is an isoxazoliae; m = 1 ; Ria is selected from Rial ; and Rib is 
selected from -N(R5)-HET-1A and HET-2A, in particular HET-IA as isoxazolyl, 1,2,5- 
thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazoH-yl (optionally substituted) or 
tetrazol-2-yL 

In one embodiment is provided a coii5)Oiind of formula (I) or a pharmaceutically- 
30 acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; A and B are both 
oxazoUdmones; m= 1; Ria is selected fromRia2; and Rib is selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 
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bi one embodiment is provided a conqxjund of fonnula (I) or a phannaceiitically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; RJb and R6b are independently H or F; A and B are both 
oxazolidinones; m= 1; Ria is selected fromRia2; and Rib is selected from-N(R5)-HBT-lA 

5 and HET-2A, in particular HBT-IA as isoxazolyl, 1,2,5-thiadiazolyl or isoflriazolyl and HBT- 
2A as 1,2,3-triazol-l-yl (optionally substituted) or tetra23ol-2-yL 

In one embodiment is provided a conq)ound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Rgb are independently H or F; A and B are both 

10 isoxazolines; m = 1 ; Ria is selected fix)m Ria2; and Rib is selected from OH, -NHCOMe, 
-NHCOcyclopropyl, .NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a con5)oxmd of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherem group C is represented by 
any one of groups D, E and H; Rzb and Rab are independently H or F; A and B are both 

15 isoxazolines; m = 1; Ria is selected from Ria2; and Rib is selected from -N(R5)-HET-1A and 
HET-2A, in particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A 
as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In one enobodiment is provided a compound of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 

20 any one of groups E and H; Rzb and Reb are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m = 1 ; Ria is selected from Ria2; and Rib is 
selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a conq)ound of formula (Q or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherem group C is represented by 

25 any one of groups D, E and H; R2b and Rgb are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m= 1; Ria is selected fromRia2; and Rib is 
selected from -N(R5)-HBT-1 A and HET-2A, in particular HBT-1 A as isoxazolyl, 1,2,5- 
thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl (optionally substituted) or 
tetrazol-2-yl. 

30 In one embodiment is provided a coii5)ound of formula (I) or a pharmaceuticaUy- 

acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; A and B are both 
oxazolidinones; m = 1; Ria is selected fromRia3; and Rib is selected from OH, -NHCOMe, 
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-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe, 

In oDe embodiment is provided a conq)oimd of formula (I) or a phannaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; A and B are both 
5 oxazolidinones; m = 1; Ria is selected firomRiaS; and Rib is selected fern -N(R5)-HET-1A 
and HET-2A, in particular HET-1 A as isoxazolyl, 1,2,5-thiadiazolyl or isotbiazolyl and HET- 
2A as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In one embodiment is provided a conq)ound of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
10 any one of groups D, B and H; R2b and Rfib are independently H or F; A and B are both 
isoxazolines; m = 1; Ria is selected fromRia3; and Rib is selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

hi one embodiment is provided a compound of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
15 any one of groups D, B and H; R2b and Reb are independently H or F; A and B are both 
isoxazolines; m = 1; Ria is selected from Ria3; and Rib is selected from -N0El5)-HBT-l A and 
HBT-2A, in particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isotbiazolyl and HET-2A 
as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yl. 

In one embodiment is provided a con5)ound of formula (I) or a pharmaceutically- 
20 acceptable salt or an in-vivo hydrolysable ester thereof, wherein groiq) C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m = 1; Ria is selected £romRia3; and Rib is 
selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 
In one enabodnnent is provided a coirf)ound of formula (I) or a pharmaceuticaUy- 
25 acceptable salt or an in-vivo hydrolysable ester thweof, wherein group C is rqjresented by 
any one of groups D, B and H; R2b and Reb are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m= 1; Ria is selected fromRiaS; and Rib is 
selected from -N(R5)-HET-1A and HBT-2A, in particular HET-IA as isoxazolyl, 1,2,5- 
thiadiazolyl or isotbiazolyl and HBT-2A as 1,2,3-triazol-l-yl (optionally substituted) or 
30 tetrazol-2-yl. 

In one embodiment is provided a coirpound of formula (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; A and B are both 
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oxazolidinones; m= 2; and Rib is selected from OH, -NHCOMe, -NHCOcyclopropyl, 
-NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a conqjoimd of formula (I) or a phannaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 

5 any one of groups D, E and H; Rib and Reb are independently H or F; A and B are both 
oxazolidinones; m = 2; and Rib is selected from -NOEls)-HBT-lA and HET-2A, in particular 
HBT-IA as isoxazolyl, 1,2,5-fhiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yl 

In one embodiment is provided a compound of formula (I) or a pharmaceutically- 

10 acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Reb are independently H or F; A and B are both 
isoxazolines; m = 2; and Rib is selected from OH, -NHCOMe, -NHCOcyclopropyl, 
-NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a compound of formula (I) or a pharmaceutically- 

15 acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; R2b and Rsb are independently H or F; A and B are both 
isoxazolines; m= 2; and Rib is selected from -N(R5)-HET-1A and HET-2A, in particular 
HBT-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yL 

20 In one embodiment is provided a con^xDund of formula (I) or a pharmaceutically- 

acceptable salt or an in-vivo hydrolysable esta* thereof, wherein group C is represented by 
any one of groups D, E and H; Rzb and Reb are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m = 2; and Rib is selected from OH, 
-NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

25 In one enobodiment is provided a compound of formula (I) or a pharmaceutically- 

acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
any one of groups D, E and H; Rab and Rab are independently H or F; either A or B is an 
oxazolidinone and the other is an isoxazoline; m = 2; and Rib is selected from -N(R5)-HET- 
lA and HET-2A, in particular HET-1 A as isoxazolyl, 1,2,5-ttiiadiazolyl or isothiazolyl and 

30 HBT-2A as 1,2,3-triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In all of the above definitions the preferred conqx)unds are as shown in formula (la). 
In one embodiment is provided a confound of the formula (Id), or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof: 



wo 2004/048392 



PCT/GB2003/005087 



-43. 




ad) 

wherein 

R2b and R^b are independently selected from hydrogen and fluorine; 
5 RT is selected from hydrogen, halogen, (l-4C)alkyl, halo(l-4C)alkyl, dihalo(l- 

4C)alkyl and (2-4C)a]kynyl; 

Ria is selected from (l-4C)a]kyl, hydroxy(2-4C)alkyl, dihydroxy(l-4C)alkyl and 
trihydrQxy(l-4C)alkyL 



10 In a ftirther aspect of the invention is provided a compound of the formula (Id) or a 

phannaceuticaUy-acceptable salt or in-vivo hydiolysable est^ thereof, wherein 
Rzb and Reb are independently selected from hydrogen and fluorine; 
RT is selected ftomhydrogen, halogen, (l-4Qa]kyl, halo(l-.4C)alkyl, dihalo(l- 
4C)alkyl and (2-4C)alkynyl; 
15 Ria is selected from (l-4Qalkyl, dihydroxy(l-4Qa]kyl and trihydroxy(l-4QaIkyl. 

In a further aspect of the invention is provided a corq)Ound of the formula (Id) or a 
phamoiaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
R2b and Rab are independently selected from hydrogen and fluorine; 
20 RT is selected from hydrogen, chloro, bromo, fluoro, methyl, fluorometihiyl, 

chloromethyl, bromomethyl, difluoromethyl, dichloromethyl, ethynyl and propynyl; 

Ria is selected from(l-4C)alkoxy(l-4C)alkyl, di[(l-4C)a]koxy](l-4C)alkyl, (1- 
4C)a]koxy-hydroxy(l-4C)aIkyl, 3-dioxolan«4-yl, 2-methyl-l,3-dioxolan-4-yl, 2,2-diaiethyl- 
l,3-dioxolan-4-yl, 2,2-dimethyH,3-dioxan-4-yl, 2,2-dimethyl-l,3-dioxan-5-yland 1,3- 
25 dioxan-2-yL 



In a ftulher aspect of the invention is provided a compound of the formula (Id) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
Rzb and Reb are independently selected from hydrogen and fluorine; 
30 RT is selected from hydrogen, chloro, bromo, fluoro, methyl, fluoromethyl. 
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chloromefhyl, bromomethyl, difluoromethyl, dichlorometiiyl, ethynyl and propynyl; 

Ria is selected £romhaloinethoxy(l-4C)alkyl and 2-, 3-, or 4-pyridyl(l- 
4C)alkyloxymethyl 

5 In a fiutber aspect of the invention is provided a compound of the formula (Id) or a 

pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
Rib and Reb are independently selected from hydrogen and fluorine; 
RT is selected from hydrogen, chloro, bromo, naethyl and fluoromethyl; 
Ria is selected fromhydroxyethyl and 1,2-dihydroxyethyL 

10 

In a further aspect of the invention is provided a compound of the formula (le) or a 
pharmaceuticaUy-acceptable salt or iu-vivo hydrolysable ester thereof, 

R^b^ 




(le) 

15 wherein 

Wis O; 

RJb and R^b are independently selected from hydrogen and fluorine; 
Ria is selected from(l-4C)a]kyl, hydroxy(2-4C)alkyl, dihydroxy(l-4C)a]kyl and 
trihydroxy(l-4C)alkyl; 
20 R4 is selected from methyl, ethyl, dichloromethyl and cyclopropyl. 

In a further aspect of the invention is provided a conqx}und of the formula (le) or a 
pharmaceuticaUy-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
WisO; 

25 Rab and Reb are independently selected fromhydrogm and fluorine; 

Ria is selected from (l-4C)aIkyl, dihydroxy(l-4C)alkyl and trihydroxy(l-4C)alkyl; 
R4 is selected from methyl, ethyl, dichloromethyl and cyclopropyl. 



hi a further aspect of the invention is provided a con^und of the formula (le) or a 
30 pharmaceuticaUy-acceptable salt or in-vivo hydrolysable ester thereof, wherein 



wo 2004/048392 



-45- 



PCT/GB2003/005087 



WisO; 

R2b and R6b are independently selected fiom hydrogen and fluorine; 
Ria is selected fromhalomethoxy(l-4C)aIkyl and 2-, 3-, or 4-pyridyl(l- 
4C)alkyloxymetJiyl; 
5 R4 is selected firom methyl, ethyl> dichloroniethyl and cyclopropyL 

Jn a further aspect of the invention is provided a compound of the formula (If) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, 




10 (If) 
wherein 

R2b and Rsh are independently selected from hydrogen and fluorine; 

RT is selected from hydrogen, halogen, (l-4C)alkyl, halo(l-4C)aIkyl, dihalo(l- 
4C)alkyl and (2-4C)a]kynyl; 
15 Ria is selected from (l-4Qalkyl, hydroxy(2-4C)alkyl, dihydroxy(l-4C)aIkyl and 

trihydroxy(l-4C)alkyL 

In a further aspect of the invention is provided a conqwund of the foramla (If) or a 
pharmaceutically-acceptable salt or iQ-vivo hydrolysable ester thereof, wherein 
20 R2b and R^b are independently selected from hydrogen and fluorine; 

RT is selected from hydrogen, halogen, 
(l-4C)alkyl, halo(l-.4C)alkyl, dihalo(l-4C)aIkyl and (2-4C)alkynyl; 

Ria is selected from(l-4C)alkyl, dihydroxy(l-4C)a]kyl and trihydroxy(l-4C)a]kyL 

25 In a further aspect of the invention is provided a corq)ound of the formula (If) or a 

pharmaceutically-acceptable salt or ia-vivo hydrolysable ester thereof, wherein 
R2b and Reb are independently selected from hydrogen and fluorine; 
RT is selected from hydrogen, chloro, bromo, fliioro, methyl, fluoromethyl, 
chloromethyl, bromomethyl, difluoromethyl, dichloron^thyl, ethynyl andpropynyl; 
30 Ria is selected from (l-4C)aIkoxy(l-4C)alkyl, di[(l-4Qa]koxy](l-4C)alkyl, 
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(l-4C)alkoxy-liydioxy(l-4C)alkyl, 3-dioxolan-4-yl, 2-metiiyH,3-dioxolan-4-yl, 2,2- 
dimethyH,3-dioxo]an-4-yl, 2,2-diniethyH,3-dioxan-4-yl, 2;2-diniethyH,3-dioxan-5-yland 
l,3-dioxan-2-yl. 

5 In a further aspect of the mvention is provided a conipoimd of the formula (If) or a 

phannaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
Rab and Reb are mdependently selected fiom hydrogen and fluorine; 
RT is selected from hydrogen, chloro, bromo, fluoro, methyl, fluoromethyl, 
chloromethyl, bromomethyl, difluoromethyl, dichloromethyl, efhynyl and propynyl; 
10 Ria is selected from halomethoxy(l-4C)alkyl and 2-, 3-, or 4-pyridyl(l- 

4C)a]kyloxymethyl 

In a further aspect of the invention is provided a compound of the formula (I^ or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
15 Rzb and Reb are independently selected from hydrogen and fluorine; 

RT is selected from hydrogen, chloro, bromo, methyl and fluoromethyl; 
Ria is selected from hydroxyethyl and 1,2-dihydroxyethyL 

In a further aspect of the invention is provided a confound of the formula (Ig) or a 
20 pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof. 




wherein 

Rzb and R^b are independently selected from hydrogen and fluorine; 
25 RT is selected fromhydrogen, halogen, (l-4C)aIkyl, halo(l-4C)aIkyl, dihalo(l- 

4C)a]kyl and (2-4C)alkynyl; 

Ria is selected from (l-4C)a]kyl, hydroxy(2-4C)alkyl, dihydroxy(l-4C)alkyl and 
trihydroxy(l-4C)alkyL 



30 



In a further aspect of the invention is provided a connipound of the formula (Ig) or a 



wo 2004/048392 



-47- 



PCT/GB2003/005087 



pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, whereia 
R2b and Rsh are independently selected fcom hydrogen and fluorine; 
RT is selected firom hydrogen, halogen, (l-4C)a]kyl, halo(l-4C)alkyl, dihalo(l- 

4C)a]kyl and (2-4C)aIkynyl; 
5 Ria is selected from (l-4C)aIkyl, dihydroxy(l-4C)alkyl and trihydroxy(l-4Qalkyl. 

In a further aspect of the invention is provided a compound of the formula (Ig) or a 
pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
Rab and R^b are independently selected from hydrogen and fluorine; 
10 RT is selected from hydrogen, chloro, bromo, fluoro, methyl, fluoromethyl, 

chloromethyl, bromon^ethyl, difluoromethyl, dichloromethyl, ethynyl and propynyl; 

Ria is selected from (l-4C)alkoxy(l-4C)a]kyl, di[(l-4C)a]koxy](l-4C)alkyl, 
(l-4C)a]koxy-hydroxy(l-4C)aIkyl3-dioxolan-4-yl, 2-methyl-l,3-dioxolan-4-yl, 2,2- 
dimethyH,3-dioxolan-4-yl, 2,2-dnnethyl-l,3-dioxan-4-yl, 2,2-dimethyl-l,3-dioxan-5-yl and 
15 l,3-dioxan-2-yL 
1 

In a further aspect of the invention is provided a con:5)Ound of the formula (Ig) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 

Rzb and R6b are mdependenfly selected from hydrogen and fluorine; 
20 RT is selected from hydrogen, chbro, bromo, fluoro, methyl, fluoromethyl, 

chloromethyl, bromomethyl, difluoromethyl, dichloromethyl, ethynyl and propynyl; 

Ria is selected fromhalomethoxy(l-4C)alkyl and 2-, 3-, or 4-pyridyl(l- 
4C)aIkyloxymethyl. 

25 In a further aspect of the invention is provided a conxpound of the formula (Ig) or a 

pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
R2b and Rab are independently selected from hydrogen and fluorine; 
RT is selected from hydrogen, chloro, bromo, methyl and fluoromethyl; 
Ria is selected from hydroxyethyl and 1,2-dihydroxy ethyl. 

30 

In a further aspect of the invmtion is provided a compound of the formula (Ih) or a 
pharmaceutically-acceptable salt or ia-vivo hydrolysable ester thereof, wherein 
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(Ih) 

wherein 

Wis O; 

5 Rab and R6b are independently selected from hydrogen and fluorine; 

Ria is selected from(l-4C)alkyl, hydroxy(2-4C)a]kyl, dihydroxy(l-4C)alkyl and 
trihydroxy(l-4C)a]kyl; 

R4 is selected from methyl, ethyl, dicMoromethyl and cyclopropyl. 

10 In a further aspect of the invention is provided a compound of the formula (Ih) or a 

pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
Wis O; 

Rzb and R^b are iadependently selected from hydrogen and fluorine; 
Ria is selected fix)m (l-4C)a]kyl, dihydroxy(l-4C)alkyl and trihydroxy(l-4C)aIkyl; 
IS R4 is selected from methyl, ethyl, dicUoromethyl and cyclopropyl 

In a further aspect of the invention is provided a compound of the formula (Ih) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
WisO; 

20 Rzb and R^b are independently selected from hydrogen and fluorine; 

Ria is selected fromhalomethoxy(l-4C)a]kyl and 2-, 3-, or 4-pyridyl(l- 
4C)aIkyloxymethyl; 

R4 is selected from methyl, ethyl, dicMoromethyl and cyclopropyl 

25 In a further aspect of the invention is provided a conq>ound of the formula (Ij) or a 

pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
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aj) 

Rab and R6b are independently selected from hydrogen and fluorine; 
RT is selected fix)m hydrogen, halogen, (l-4C)alkyl, halo(l-4C)a]kyl, dihalo(l- 
5 4C)alkyland(2-4C)a]kynyl; 

eachRia is independently selected j&om (l-4C)alkyl, hydroxy(l-4C)aIkyl, 
dihydroxy(l-4C)a]kyl and trihydroxy(I-4C)a]kyL 



In a further aspect of the invention is provided a conqjoimd of the formula (Ij) or a 
10 pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 

Rzb and Reb are independently selected from hydrogen and fluorine; 

RT is selected firom hydrogen, cMoro, bromo, fluoro, methyl, fluoromethyl, 
chloronaethyl, bromomethyl, difluoromethyl, dichloromethyl, ethynyl and propynyl; 

eachRia is independently selected from(l-4C)alkoxy(l-4C)a]lqrl, di[(l- 
15 4C)a]koxy](l-4C)a]kyl,and(l-4C)a]koxy-hydroxy(l-4Qa&^ 

In a further aspect of the invention is provided a conq)Ouiid of the formula (Ij) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
R2b and Rgb are independently selected from hydrogen and fluorine; 
20 RT is selected fromhydrogen, chloro, bronoo, fluoro, methyl, fluoronnethyl, 

chloromethyl, bromomethyl, difluoromethyl, dichloromethyl, ethynyl and propynyl; 

one Ria is selected from (MQalkyl, hydroxy(l-4QaIkyl, dihydroxy(l-4C)a]kyl and 
trihydroxy(l-4C)alkyl; and 

the second Ria is selected from (l-4C)alkoxy(l-4C)alkyl, di[(l-4C)alkoxy](l- 
25 4C)aIkyl, and (l-4C)aIkoxy-hydroxy(l-4C)alkyl. 



In a further aspect of the invention is provided a compound of the forniula (Ij) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
R2b and R^b are independently selected fromhydrogen and fluorine; 
30 RT is selected from hydrogen, chloro, bromo, fluoro, methyl, fluoromethyl. 
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chloromethyl, broroomefhyl, difluoromefhyl, dichloiomethyl, ethynyl and propynyl; 

one Ria is selected fix)m (MQalkyl, hydroxy(1.4C)aIkyl, dihydxoxy(l-4C)aIkyl and 
trihydroxy(l-4C)aIkyl; and 

the second Ria is selected firomhalomethoxy(l-4C)a]kyl and 2-, 3-, or 4-pyridyl(l- 
5 4C)a]kyloxyinethyL 

In a further aspect of the invention is provided a compound of the formula (Ij) or a 
pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
Rzh and Reb are mdependently selected from hydrogen and fluorine; 
10 RT is selected from hydrogen, chloro, hromo, methyl and fluoromethyl; 

both Ria are hydroxymethyl or both are hydroxyethyL 

In a further aspect of the invention is provided a compound of the formula (Ij) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
15 Rzb and Rgb are independently selected from hydrogea and fluorine; 



Rib is selected from hydrogen, chloro, bromo, methyl and fluoromethyl; 
one Ria is hydroxymethyl and the other is methoxymethyL 



la a further aspect of the invention is provided a compound of the formula (Ln) or a 
20 phannaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 




(Im) 



wherein 



25 



WisO; 

Rab and Reb are independently selected from hydrogen and fluorine; 

R4 is selected from methyl, ethyl, dicMoronaethyl and cyclopropyl; 

each Ria is independently selected from (l-4Qalkyl, hydroxy(l-4C)alkyl, 



dihydroxy(l-4C)aIkyl and trihydroxy(l-4C)a]kyL 



30 



In a further aspect of the invention is provided a con[5)ound of the formula (Im) or a 
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pharmaceuticaUy-acceptable salt or ni-vivo hydrolysable ester thereof, wherein 
WisO; 

Rab and R6b are mdependendy selected from hydrogen and finorine; 
R4 is selected from methyl, ethyl, dichloromethyl and cyclopropyl; 
5 each Ria is independently selected from (l-4C)alkoxy(l-4C)a]kyl, di[(l- 

4C)a]koxy](l«4C)alkyl, and (l-4C)alkoxy-hydroxy(l-4C)a]kyl. 

In a further aspect of the invention is provided a compound of the formula (Im) or a 
pharmaceutically-acceptable salt or in- vivo hydrolysable ester thereof, wherein 
10 WisO; 

R2b and Reb are iQdependently selected from hydrogen and fluorine; 
R4 is selected from methyl, ethyl, dichlorona&thyl and cyclopropyl; 
one Ria is selected from (l-4C)a]kyl, hydroxy(l-4C)alkyl, diliydroxy(l-4C)alkyl and 
trihydroxy(l-4C)alkyl; and 
15 the second Ria is selected from (l-4C)alkoxy(l-4C)alkyl, di[(l-4C)alkoxy](l- 

4C)alkyl, and (l-4C)alkoxy-hydroxy(l-4C)alkyl. 

In a frirther aspect of the invention is provided a compound of the formula (Im) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
20 WisO; 

R2b and Rab are independently selected from hydrogen and fluorine; 
R4 is selected from methyl, ethyl, dichloromethyl and cyclopropyl; 
one Ria is selected from (l-4C)a]kyl, hydroxy(l-4C)aIkyl, dihydroxy(l-4C)aIkyl and 
trihydroxy(l-4C)a]kyl; and 
25 the second Ria is selected from halomethoxy(l-4C)aIkyl and 2-, 3-, or 4-pyridyl(l- 

4C)a]kyloxymethyl. 

In a further aspect of the invention is provided a compound of the formula (Im) or a 
pharmaceutically-acceptable salt or in-vivo hydrolysable ester thereof, wherein 
30 WisO; 

R2b and Reb are independently selected from hydrogen and fluorine; 
R4 is selected from methyl, ethyl, dichloromethyl and cyclopropyl; 
both Ria are hydroxymethyl or both are hydroxyethyL 
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In a further aspect of the invention is provided a coii]i)oxnid of the fommla (Im) or a 
phannaceutically-acceptable salt or in-vivo hydrolysable ester thi^iieof, wherein 
WisO; 

5 Rib and R^b are independently selected from hydrogen and fluorine; 

R4 is selected firom methyl, ethyl, dichloromethyl and cyclopropyl; 
one Ria is hydroxymethyl and the other is methoxymethyl. 

Particular con5)ounds of the present invention include each individual con5)ound 
10 described in the Examples, especially Examples 2, 4 and 5. 

Process section: 

In a further aspect the present invention provides a process for preparing a compound 
of invention or a phannaceutically-acceptable salt or an kk-vivo hydrolysable ester thereof. It 
15 will be appreciated that during certain of the following processes certain substituents may 
require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

For exarqples of protecting groups see one of the many general texts on the subject, 
20 for exanq)le, ^Protective Groups in Organic Synthesis' by Theodora Green (publisher: John 
Wiley & Sons). Protecting groups may be removed by any convenient method as described in 
the literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such loetfaods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 
25 Thus, if reactants include, for exajoople, groups such as anoiao, carboxy or hydroxy it 

may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for exanqjle an aDcanoyl group such as acetyl, an alkoxycarbonyl group, for exanq)le a 
methoxycarbonyl, ethoxycarbonyl or ^-butoxycarbonyl group, an arybnethoxycarbonyl group, 
30 for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for exan5)le, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for exan5)le, by hydrolysis with a suitable base such as an alkaU 
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metal hydroxide, for exan^le Utbixun or sodium hydroxide. Altemadvely an acyl group such 
as a ^-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 
aryhneflioxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
5 exanple, by hydrogenation over a catalyst such as palladimn-on-carbon, or by treatment with 
a Lewis acid for exan^)le boron tris(trifluoroacetate). A suitable altemative protectiag group 
for a primary amino group is, for exanq)le, a phthaloyl group which may be removed by 
treatment with an alkylamine, for exajoople dimethylaroiaopropylanmie, or withhydraziae. 
A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

10 example an alkanoyl group such as acetyl, an aroyl group, for exemaple benzoyl, or an 

aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group* Thus, for exanqjle, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for exaaq)le, by hydrolysis with 
a suitable base such as an alkah metal hydroxide, for cxmssplt hthium or sodium hydroxide. 

15 Alternatively an aryhnethyl group such as a benzyl group may be removed, for exanq)le, by 
hydrogenation over a catalyst such as paUadiuroron-carbon 

A suitable protecting group for a carboxy groiq) is, for exanople, an esterifying group, 
for txampl^ a methyl or an ethyl group which may be removed, for exaaq)le, by hydrolysis 
with a base such as sodium hydroxide, or for exan[q)le a ^-butyl group which may be removed, 

20 for exanq}le, by treatment with an acid, for exan;>le an organic acid such as trifluoroacetic 
acid, or for exanq)le a benzyl group which may be removed, for exanq>le, by hydrogenation 
over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

25 A conqwund of tte invention, or a pharmaceuticaUy-acceptable salt or an in vivo 

hydrolysable ester thereof, may be prepared by any process known to be appUcable to the 
preparation of chemically-related conq)ounds. Such processes, when tised to prepare a 
compound of the invention, or a pharmaceuticaUy-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention and are illustrated by the 

30 following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for exanople, Advanced Organic Ohyemistry (Wiley- 
Interscience), Jerry March or Houben-Weyl, Methoden der Qrganischen Chemie). The 
preparation of such starting materials is described within the accoii5)anying non-limiting 
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Examples. Alt^natively, cecessary starting materials are obtainable by analogous procedures 
to those iQustrated which are within the ordinary skill of an organic chemist. Information on 
the preparation of necessary starting materials or related compounds (which may be adapted 
to form necessary starting materials) may also be found in the certain Patent Application 
5 Publications, the contents of the relevant process sections of which are hereby incorporated 
herein by reference; for exan^le WO 94-13649; WO 98-54161; WO 99-64416; 
WO 99-64417; WO 00-21960; WO 01-40222. 

The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references, and accoii5)anying Exanaples therein and also the 

10 Examples herem, to obtain necessary starting materials, and products. For example, the 
skilled chemist wiQ be able to apply the teaching herein for compounds of formula (I) in 
which two central phenyl groups are present (that is when group C is group D) to prepare 
confounds in which group C is represented by any of groups E to O as hereinbefore defined. 
Similarly, in the processes illustrated below the skilled chemist will be able to apply the 

15 teaching as necessary to prepare con^pounds in which for instance both rings A and B are 
isoxazoline and those con^imds in which one of rings A and B is isoxazoline and the other 
oxazolidinone. 

Thus, the preset invention also provides that the compounds of the invention and 
pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by 
20 a process (a) to (k); and thereafter if necessary: 

i) r^Boving any protecting groups; 

ii) forming a pro-drug (for example an in-vivo hydrolysable ester); and/or 

iii) forming a pharmaceutically-acceptable salt; 

wberem said processes (a) to (k) are as foUows (wherein the variables are as defined above 

25 unless odierwise stated); 

a) by modifying a substituent in, or introducing a substituent into another con;)ound of 
the invention by using standard chemistry (see for example, Coirprehensive Organic 
Functional Group Transformations (Pergamon), Katritzky, Mefh-Cohn & Rees or Advanced 
Organic Chemistry (Wiley-Interscience), Jerry March or Houben-Weyl, Methoden der 

30 OrganischenChemie));for exarEple: 

an acylamino group may be converted into a thioacylamino group; 

an acylamino group or thioacylamino group noay be converted into another acylamiao or 

thioacylamino; heterocyclyl for instance tetrazolyl or thiazolyl, or heterocyclylamino group 
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(optionally substituted or protected on the amino-mtrogen atom), a heterocyclyl group linked 
through nitrogen (optionally substituted on a carbon other than a carbon adjacent to the 
linking nitrogen atonoO, for instance an optionally 4-substituted 1,2,3-triazol-l-yl group; or an 
anoddmo group; such conversions of the acylanaino group taking place either directly or 
5 through through the intermediacy of one or more doivatives such as an amino group; 
an acyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directly or through the iatermediacy of a hydroxy 
group); 

an alkyl hahde such as alkylbromide or alkyliodide noay be converted into an alkyl fluoride or 
10 nitrile; 

an alkyl sulfonate such as alkyl methanesulfonate may be converted into an alkyl fluoride or 
nitrile; 

an alkylthio group such as methylthio may be converted into a methanesulfinyl 
ormethanesulfonyl group; 
15 an arylthio group such as phentltfaio may be converted into a benzenesulfinyl or 
benzenesulfonyl group; 

an amidino or guanidino groiq) may be converted into a range of 2-substituted 13-diazoles 
and 13-diazines; 

an amino group may be converted for instance into acylamino or thioacylamino for instance 
20 an acetamide (optionally substituted), alkyl- or dialkyl-amino and th^ce into a further range 
of N*a]kyl-amine derivatives, suUbnylamino, sulfinylamino, amidmo, guanidino, arylamino, 
heteroarylamino, N-lmked heterocyclic for instance an optionally 4-substituted 1,2,3-triazol- 
l-yl group; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
25 may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
into a range of aryl-, heteroaryl, alkenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-amino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-sulfonate group such as an aryl- or hetero-aryl trifluoromethanesulfonate 
may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
30 into a range of aryl-, heteroaryl, alkenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-anaino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
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into a range of triaBcyltin, dialkylboxonate, trialkoxysilyl, substituted aryl or beteroaryl groups 
useful as iutennediates for the synthesis of conq)Ounds of the mventbn; 
an azido group may be converted for instance into a 1,23-triazolyl or amine and thence by 
methods that are well known m the art into any of the range common anaine dmvatives.such 

5 as acylamino for mstance acetamido group; 

a carboxylic acid group may be converted into trifloromethyl, hydroxymethyl, 
alkoxycarbonyl, aminocarbonyl optionally substituted on nitrogen, formyl, or acyl groups; 
a cyano group may be converted into a tetrazole, or an imidate, an amidine, an amidrazone, an 
N-hydroxyamidrazone, an amide, a thioamide, an ester, or an acid and thence by methods that 

10 are weU known in the art into any of the range of heterocycles derived from such nitrile 
derivatives; 

a hydroxy group may be converted for instance into an alkoxy, cyano, azido, alkylthio, keto 
and oximino, fluoro, bromo, chloro, iodo, alkyl- or aryl-sulfonyloxy for instance 
trifluoromethanesulfonate, methanesulfonate, or tosylsulfonate, silyloxy ; acylamino or 

15 thioacylamino , for instance an acetamide (optionally substituted or protected on the amido- 
nitrogen atom); acyloxy, for instance an acetoxy; phosphono-oxy, heterocyclylamino 
(optionally substituted or protected on the amino-nitrogen atom), for instance an isoxazol-3- 
ylamino or a l,2^-thiadiazol-3-ylaminD; heterocyclyl linked through nitrogen (optionally 
substituted on a carbon odier than a carbon atom adjacent to the linking nitrogen ring atom), 

20 for instance an optionally 4-substituted 1,23'triazol-l-yl; or amidino> for instance an 
l-(N-cyanoinmio)ethylamino group; such conversions of the hydroxy group taking place 
directly (for instance by acylation or Mitsunobu reaction) or through the intennediacy of one 
or more derivatives (for nistance a mesylate or an azide); 

a silyloxy group naay be converted into a hydroxy group or into the groups that may be 
25 obtained from a hydroxy group (either directly or through the intennediacy of a hydroxy 
group); 

a keto group noay be converted into a hydroxy, thiocarbonyl, oxinaino, or difluoro group; 
a nitro-group may be converted into an amino group and thence by methods that are well 
known in the art into any of the range common amine d^vatives.such as acylamino for 
30 instance acetamido group; 

an optionafly substituted aromatic or hetoDaromatic ring C*naay be converted into another 
aromatic or heteroaromatic ring C by introduction of a new substituent (R2a to Rsa or R2a' or 
R^a') or by refunctionaUsation of an existing substituent (R2a to Rea or Ria' or Rfia'); 
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a heterocyclylamino group (optionally substituted or protected on the amino-nitrogm atom) 
may be converted into another heterocyclyl amino group (optionally substituted or protected 
on the amino-nitrogen atom) by refunctionalisation, for instance by protection or deprotection, 
of the ammo-nitrogen atom, by iQtroduction of a new ring substituent, or by 

S refunctionalisation of an existing ring substituent; 

a heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the lioking nitrogen ring atom) may be converted into another 
heterocyclyl group linked through nitrogen (optionaDy substituted on a carbon other thaa a 
carbon atom adjacent to the liokiag nitrogen riag atom) by iatroduction of a new ring 

10 substituent or by refunctionaUsation of an existing ring substituent, for instance by modifying 
the 4-substituent of a 4-substituted 1,2,3-triazol-l-yl group; 

for instance, examples drawn from the methods for conversion of a hydroxy group into an 
optionally substituted triazole group are illustrated by the schenoe: 
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(Leaving group Y = e.g. 
mesylate,tosylate etc) 




examples drawn from the range of regioselective methods that proceed under very mild 
conditions are further illustrated by processes (f), (g), and (h); 

b) by reaction of a molecule of a compound of formula (Ha) (wherein X is a leaviag 
group usefixl in palladium coupling, for example boronate, trimethyl tin, iodo and bromo) with 
a molecules of a con5)ound of formula (Db) (wherein X' is a leaving group useful in 
palladium coupling, for example boronate, trimethyl tin, iodo and bron:K)) wherein X and X' 
are chosen such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces the 
aryl-X (or heteroaryl-X) and aryl-X' (or heteroaryl-X') bonds. Such methods are now well 
known, see for instance see for instance J.K Stifle, Angew Chenu Int. Ed. Eng,, 1986, 25, 
509-524; N. Miyaura and A Suzuki, Chenu Rev., 1995, 95, 2457-2483, D. Baranano, 
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G. Mann, and J.F. Hartwig, Current Org. Chenu, 1997, 1, 287-305, S.P. Stanforth, 
Tetrahedron, 54 1998, 263-303, and P.R, Parry, C. Wang, AS. Batsanov, M.R. Bryce, and B. 
Tarbit, /. Org. Chem., 2002, 67, 7541-7543; 



5 




(Ila) (nb) 

the leaving groups X and X' may be chosen to be the same and lead to symmetrical molecules 
of formula (I) or different and chosen to lead to qnmmetrical or unsymmetrical niolecules of 
formula (I); 
10 forexanq>le 
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similarly, this chemistry may be applied to two dissimilar molecules of formoula (II), for 
exain>le those in which ring A is not the same as ring B, whereinX is suitably selected to 
enable unsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteioaryl-heteroaryl 
5 bond replaces the aryl-X (or heteroaryl-X) and the aryl-X* (or heteroaryl-X*) bonds; 
for example 




5 



furthermore, this chemistry may also be applied to two dissimilar molecules of formula (II), 
for example those in which ring C is not the same as ring C'\ wh^ein X and X' are suitably 
selected to enable imsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteroaiyl- 
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heteroaryl bond replaces the two dijfferent aryl-X (or heteroaryl-X) and the aryl-X' (or 
heteroaryl-X') bonds; 
for example 
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the aryl isoxazolines and aryl oxazolidinones required as reagents for process (b) or as 
intermediates for the preparation of reagents for process (b) may be prepared by standard 
5 organic methods, for instance by noethods analogous to those set out m process sections (c) 
and (h), methods for the introduction and interconversion of Groups X and X' are well 
known in the art; 

c) by reaction of a compound of formula (Ilia) with a confound of formula (JUb): 




(ma) (mb) 
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where X and X' are replaceable substituents - such as chbride, bromide, iodide, 
trifluoroniefhylsulfoiiyloxy, trimethylstamiyl, triaBcoxysilyl, or a boromc acid residue; and 
wherein the substitu^ts X and X' are chosen to be conq)lenientary pairs of substituents 
known in the art to be suitable as conq)lenientary substrates for coupling reactions catalysed 
5 by transition metals such as pa]ladiuai(0); 

d) by reaction of a (hetero)biaryl derivative (IVa) or (TVb) carbamate with an 
appropriately substituted oxirane (wherein 0, 1, or 2 of Ria'-Ria"" are substitutents as 
defined for Ria and the remainder are hydrogen) to form an oxazolidinone ring at the 
10 undeveloped aryl position; 




(TVb) O 



variations on this process in which the carbamate is replaced by an isocyanate or by an amine 
15 or/and ia which the oxirane is replaced by an equivalent reagent X- 

C(Ria')(Ria'0C(Ria^")(O-optionaUy protected)(Ria"'') orX-CH2CH(Ooptionally 
protected)CH2Rib where X is a displaceable group are also well known in the art; 
for example, 
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5 e) by reaction of a (hetero)biaiyl derivative (Va) or (Vb) to form 
the undeveloped aryl position; 
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HgN-OH 




HO-I 



(Va') 



1.NBS/Base 





(Ria)m--( A ) — ( C )— CHO 



H2N-OH 



(Vb) 



(Vb-) 



1. NBS/Base 



(Ria)ni— ( A 




2 .^'^^P 

variations on this process in which the reactive intermediate (a nitrile oxide Va' ' or Vb' ') is 
5 obtained other than by oxidation of an oxime (VaO or (Vb') are well known m the art; 



0^N= — ( c 




B 



(Va") 



(Vb") 



for exanq)le, oxidation of an appropriately substituted biphenylcarboxaldehyde oxime in the 
presence of an appropriately substituted allyl derivative gives an isoxazoline of the required 
structure; 
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enantioselective synthesis of 2-isoxazolines via asynmietiic cycloaddition of nitrile oxides to 
5 olefins has been achieved by the use of chiral auxiliaries; for instance, when the alcohol is an 
allyl alcohol the desired stereochemistry at ring B can be obtained in reactions conducted in 
the presence of (i?,i?)-diisopropyl tartrate (or (5,S)-diisopropyl tartrate depending on the 
desired stereochemistry) as a chiral auxiliary (Yutaka Ukaji et al Chem. Letters, 1993, 1847- 
1850). Other chiral axixiUaries may also be eiiq)loyed with other olefins (see for instance 
10 Takahiko Akayama et aL, Tet. Letters, 1992, 33, 5763-5766; and Jeffrey Stack et al.. 
Tetrahedron, 1993, 49, 995-1008 and references therein); 
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(Rja)m 




R^a Rga Rgb 



Q hydroxylamlne 
hydrochloride 



(Ria)m 




NOH 



R^a Rfi Rfib 



N-ohbrosuccinamlde 



(R,a)m 




CNO 



Dtethylzlnc 
DDsopiopyl tartrate 



(Ria)ni 



,a Rjb 




NOH 



R^a Rga Rgb 




(f) for HET as optionally substituted 1,2,3-triazoles, coii5)ounds of the formula (I) may be 
made by cycloaddition via the azide (wherein e.g. Y in (II) is azide) to acetylenes, or to 

5 acetylene equivalents such as optionally substituted cylcohexa-l,4-dienes or optionally 
substituted ethyl^s bearing eliminatable substituents such as arylsulfonyl; 

(g) for HET as 4-substituted 1,2,3-triazole coitpounds of fbrraula (I) may be made by 
reacting aminomethybxazolidjnones with 14-djhaloketone sulfonylhydrazones (Sakai, 
Kunihazu; Hida, Nobuko; Kondo, Kiyosi; Bull Chem. Soc. Jpn., 59, 1986, 179-183; Sakai, 

10 Kunikazu; Tsunemoto, Daiei; Kobori, Takeo; Kondo, Kiyoshi; Hido, Noboko BP 103840 A2 
19840328); for instance 

^^^^^ ^ NNHSO,(Aiyloralkyl) ^^^^^^ ^ n'^V'B 



(h) for HET as 4-substituted 1,2,3-triazole conq)ounds of formula (I) may also be made by 
reacting azidomethyl oxazolidinones with termmal alkynes using Cu(I) catalysis in e.g. 
IS aqueous alcoholic solution at ambient tenq)eratures to give 4-substituted 1,2,3-triazoles (V.V. 
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RT 



Rostovtsev, L.G. Green, V.V. Fokm, and KB. Sharpless, Angew. Chem. Int Ed, 2002, 41, 
2S96-2S99); for instance 

^ o.g.CuS04.5HaO, 0.1-3 mole % ^ ^ 

/ N A^o sodium asoorbate, 0.5-15 molo% A^O — ^ 

(Ria)nr--( A V- ( c Y ^ CRi«)W A )— ( c Y \ // 

\^ V-X ^^-A^xNj (t-BuOHorEtOH)arKVorH,0 V-/ V-S^N---/ 

room temperature, RT 

0) for HET as 4-halogenated 1 ,2,3-tria2ole compounds of formula (I) may also be made 
5 by reacting azidomethyl oxazolidinones with halovinylsulfonyl chlorides at a temperature 
between 0 °C and 100 °C either neat or in an inert diluent such as chlorobenzene, chloroform 
or dioxan; for instance 



O Halogenv.JSs.^j O 

(k) for Rib as NHCOCH3 ,con5)Ounds of fonnula (I) may be prepared by conventional 
10 methods described in the prior art, see for exan^le Upjohn Patent Application WO 97/37980; 
or for exai][q>le as illustrated below, 

(R,a)m ' (Ria)m ^^^^ Y 



O 



The removal of any protecting groups, the formation of a pharaoaceutically-acceptable 
15 salt and/or the formation of an in- vivo hydrolysable ester are within the skill of an ordinary 
organic chenoist usmg standard techniques. Furthermoie, details on the these steps, for 
exaxnpl& the preparation of m-vivo hydrolysable ester prodrugs has been provided, for 
CTcanople, in the section above on such esters. 

When an optically active form of a conq)ound of the invention is required, it may be 
20 obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for exancple, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the conq)ound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 
may also be useful for the preparation of optically active conq)ounds and/or intem^ediates. 
25 Similarly, when a pure regioisomer of a compound of the invention is required, it may 

be obtained by carrying out one of the above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
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Standard procedure. 

According to a fiirfher feature of the invention there is provided a conopound of the 
invention, or a phannaceutically-acceptable salt, or in- vivo hydrolysable ester thereof fDr use 
in a method of treatment of the hmnan or animal body by therapy. 
5 According to a further filature of the present invention there is provided a method for 

producing an antibacterial effect in a warmblooded animal, such as man, in need of such 
treatment, which conoprises administering to said animal an effective amount of a conpound 
of the present invention, or apharmaceuticaUy-acceptable salt, or in- vivo hydrolysable ester 
thereof 

10 The invention also provides a confound of the invention, or a pharmaceuticaUy- 

acceptable salt, or in- vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a coii5X)und of the invention of the present invention, or a phannaceutically-acceptable salt, 
or in- vivo hydrolysable ester thereof, m the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

15 In order to use a confound of the invention, an in- vivo hydrolysable ester or a 

phannaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in- vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a conpound of this invention") for the therapeutic (including prophylactic) treatmrat of 
mammals including humans, in particular in treating infection, it is normally fonnulated in 

20 accordance with standard pharmaceutical practice as a pharmaceutical con^)osition. 

Therefore in another aspect the present invention provides a pharmaceutical 
con[5)osition which con[5)rises a compound of the invention, an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acc^table salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

25 The conqjositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for exanqjle as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for 
administration by inhalation (for example as a finely divided powder or a liquid aerosol), for 

30 adimnistration by insufflation (for example as a fiaely divided powder) or for parenteral 
administration (for exanq)le as a sterile aqueous or oily solution for intravenous, 
subcutaneous, sub-lingual, intranauscular or intramuscular dosing or as a suppository for rectal 
dosing). 
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In addition to the con^unds of the present invention, the pharmaceutical conqx)sitk)n 
of this invention may also contam (ie through co-fonnulation) or be co-admrnistered 
(simultaneously, sequentially or separately) with one or more known drugs selected from 
other clinically useful antibacterial agents (for example, fi-lactams, macrolides, quinolones or 

5 aminoglycosides) and/or other anti-infective agents (for example, an antifungal triazole or 
anq)hotericin). These may include carbapenems, for example meropenem or imipenem, to 
broaden the therq)eutic effectiveness. Conpounds of this invention may also be co- 
formulated or co-administered withbactericidal/permeability-iacreasing protein (BPI) 
products or efflux pump inhibitors to iii5)rove activity agaiust gram negative bacteria and 

10 bacteria resistant to antimicrobial agents. Compounds of this invention noay also be co- 
formulated or co-administered with a vitamiu, for example Vitamin B, such as Vitamiu B2, 
Vitamin B6, Vitamin B12 and folic acid. Compounds of the invention rmy also be formulated 
or co-administered with cyclooxygenase (COX) inhibitors, particularly COX-2 inhibitors. 

In one aspect of the invention, a con5)Ound of the invention is co-formulated with an 

15 antibacterial agent which is active against gram-positive bacteria. 

In another aspect of the invention, a con^und of the invention is co-formulated with 
an antibacterial agent which is active against gram-negative bacteria. 

In another aspect of the invention, a conqiound of the invention is co-administered 
with an antibacterial agent which is active against gramrpositive bacteria. 

20 In another aspect of the invention, a confound of the invention is co-administered 

with an antibacterial agent which is active against gramrnegative bacteria. 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, conq)Ositions intended 
for oral use may contain, for exancple, one or more colouring, sweetening, flavouring and/or 

25 preservative agents. A pharmaceutical conqposition to be dosed intravenoxisly may contain 
advantageously (for example to enhance stability) a suitable bactericide, antioxidant or 
reducing agent, or a suitable sequestering agent. 

Suitable pharmaceuticaUy acceptable excipients for a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 

30 carbonate, granulating and dismtegrating agents such as com starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as 
ascorbic acid. Tablet formulations may be uncoated or coated either to noodiiy their 
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disintegration and the subsequent absorption of the active mgredient within the 
gastrointestinal tract, or to inoprove their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in wMcb the 
5 active ingredient is mixed with an inert solid diluent, for exanq>le, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatm capsules in which the active ingredient is nnxed with 
water or an oil such as peanut oil, Uquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient ia finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 

10 methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrohdone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for exan5)le 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 

15 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for exanple 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a bexitol such as polyoxyethylene sorbitol nnonooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 

20 hexitol anhydrides, for exaixq>le polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti- 
oxidants (such as ascorbic acid), colounng agents, flavouring agents, and/or sweeteoing 
agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient in a 

25 vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or m a mineral oil (such 
as liquid paraf&i). The oUy suspensions may also contain a thickening agent such as 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and 
flavouring agents may be added to provide a palatable oral preparation. These conq)0sitions 
may be preserved by tihe addition of an anti-oxidant such as ascorbic acid. 

30 Dispersible powders and granules suitable for preparation of an aqueous suspension by 

the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 
wetting agents and suspending agents are exenq)lified by those already mentioned above. 
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Additional excipients sucli as sweetening, flavoxirmg and cobnring agents, may also be 
present. 

The pharmaceutical compositions of the invention may also be in the fonn of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
5 or a mineral oU, such as for exanq)le liquid parafGn or a mixture of any of these. Suitable 
^ulsifyiag agents may be, for exanq)^, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived firom fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 

10 sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

15 The pharmaceutical conqjositions may also be in the form of a sterile injectable 

aqueous or oily suspension, which noay be formulated according to known procedures usmg 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for exmsplG a 

20 solution in 1,3-butanediol. SolubiUty enhancing agents, for exanqple cyclodextrins inay be 
used. 

Conqwsitions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propeHants such as volatile 

25 fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a metered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Conq)rehensive Medicinal Chemistry (Corwin Hansch; Chairmian of Editorial 
Board), Pergamon Press 1990. 

30 The amount of active ingredient that is combmed with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to hmnans will generally contain, for exanple, from 50 mg to 5 g of active 
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agent coii;x)imded with an ^propriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 
generally contain about 200 mg to about 2 g of an active ingredient. For further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
5 Volume 5 of Conqjrehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administration in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a conq^ound of this invention, preferably between lOOmg and Ig of a 

10 conqjound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a confound of this invention, particularly in the range lOOmg to 500mg. 

In another aspect a pharmaceutical con5)osition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0. 1% w/v and 50% w/v (between Inog/ml and 500mg/nal) of a con^wjund of this 

15 invention. 

Each patient way receive, for example, a daily intravenous, subcutaneous or 
intramuscular dose of 0.5 mgkg"^ to 20 mg|kg'^ of a conqx)und of this invention, the 
con:5)osition being administered 1 to 4 times per day. Jh another embodiment a daily dose of 5 
mgkg"^ to 20 mgkg'^of a confound of this invention is administered. The intravenous, 
20 subcutaneous and intramuscular dose may be given by means of a bolus injection. 

Alternatively the intravenous dose may be given by continuous infusion over a period of tinoe. 
Alternatively each patient may receive a daily oral dose which may be approximately 
equivalent to the daily parenteral dose, the con[q)osition being administered 1 to 4 times per 
day. 

25 In the above other, pharmaceutical con^sition, process, method, use and medicament 

manufacture features, the alternative and preferred embodiments of the conpounds of the 
invention described herein also apply. 

Antibacterial Activity : 
30 The phannaceutically-acceptable conqwunds of the present invention are useful 

antibacterial agents having a good spectrum of activity in vitro against standard 
Gram-positive organisms, which are used to screen for activity against pathogenic bacteria. 
Notably, the pharmaceuticaUy- acceptable conpounds of the present invention show activity 
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against enterococci, paeumococci and methicillin resistant strains of S.aureus and coagulase 
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial 
spectrum and potency of a particular con^joimd may be determined in a standard test system 
The (antibactmal) properties of the coiiq>oiinds of the invention may also be 
5 demonstrated and assessed in-vivo in conventional tests, for exanple by oral and/or 
iQtravenous dosing of a compound to a warmrblooded mammfll using standard techniques. 

The following results were obtained on a standard in- vitro test system The activity is 
described m terms of the minimum inhibitory concentration (MIC) determined by the 
agar-dilution technique with an inoculum size of 10^ CFU/spot Typically, compounds are 
10 active in the range 0.01 to 256 jig/ml. 

Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation tencperature of 37°C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated 

15 horse blood, an inocuhun of 10^ CFU/spot and an incubation ten5)erature of 37°C in an 
atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
the test organisms. Fastidious Gram negative organisms were tested in Mueller-Hinton broth, 
supplemented with hemin and NAD, grown aerobicaUy for 24 hours at 3TCy and with an 
imioculum of 5x10"* CFU/weU. 

20 For example, the following results were obtained for the con^^ound of Example 2: 



Organism MIC f^g/ml^ 

Staphylococcus aureus: MSQS 0.5 

MRQR 0.5 

Streptococcus pneumoniae 0. 13 

25 Haemophilus influenzae 4 

Moraxella catarrhalis 0.5 
LinezoUd Resistant Streptococcus pneumoniae 1 

Bnterococcus faecium 0.25 



30 MSQS = methicillin sensitive and quinolone sensitive 
MRQR = methicillin resistant and quinolone resistant 

Certain intemoediates and/or Reference Examples described hereinafter are within the 
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scope of fhe mvention and may also possess useful activity, and are proAdded as a further feature 
of the mvention. 

The mvention is now illustrated but not linuted by the following Examples in which 
unless otherwise stated 

5 (i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient ten5)erature, that is typically in the range 
18-26°C and without exclusion of air unless otherwise stated, or unless the skilled person 
wo\ild otherwise work under an inert atmosphere; 
10 (iii) column chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieselgel silica (Art. 9385) imless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the invention were generally confirmed by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 

15 in DMSO-de unless otherwise stated using a Varian GOTuni 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bniker AM250 spectrometer operating at a field strength of 
250 MHz; chennical shifts are reported in parts per million downfield fix>m tetramethysilane as 
an internal standard (S scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm» doublet of multiplets; t, triplet, m, 

20 multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; optical 
rotations were determined at 589nm at 20''C for O.IM solutions in methanol using a Perkin 
Bhner Polarimeter 341; 

25 (vi) each intermediate was purified to the standard required for the subsequent stage and 
was characterised in sufficient detail to confirm that the assigned structure was correct; purity 
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy 
(IR), mass spectroscopy or NMR spectroscopy as appropriate; 
(vii) in which the following abbreviations may be used :- 

30 DMF is N,N-dimethylformamide; DMA is N,N-dimefhylacetamide; TLC is thin layer 

chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure 
liquid chromatography; DMSO is dimethylsulfoxide; CDCI3 is deuterated chloroform; MS is 
mass spectroscopy; ESP is electrospray; EI is electron nnpact; CI is chemical ionisation; 
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APCn is atmospheric pressure cheioical ionisation; BtOAc is ethyl acetate; MeOH is 
metiianoU phosphoryl is (H0)2-P(0)-C)-; phosphiryl is (H0)2-P-0-; Bleach is Xlorox" 6.15% 
sodium hypochlorite; ED AC is l-[3-(diinethylamino)propyl]-3-efhylcarbodiinu THF is 
tetrahydrofuran; TPA is trifluoroacetic acid; RT is room tenperature; cf. = compare 
5 (viii) tenq^eratures are quoted as ^'C. 

(ix) MP carbonate resin is a solid phase resin for use in acid Scaveging, available ftom 
Argonaut Technologies, chemical structure is PS"CH2N(CH2CH3)3'^ (COa^Oo^s 

Example 1; (5jR)-3.|4^r5, 5-&Marrgrr»ButYlfdimethvDsavlloxY>mettivn- 

l,3'Oxazolidin"2"One 




A mixture of (5J?)-3-(3-fluoio-4-iodophenyl)-5-(lff-l,23-triazol4-yImeth^^^ 
15 2-one (388 mg, 1.00 mM), mX<iibenzylideneacetone)dipalladium (0) (37 mg, 0.040 mM, 0.04 
equiv), and tri-2-furylphosphine (18 mg, 0.078 mM, 0.08 equiv) was degassed and then 
maintained under argon- Anhydrous iV-naethylpyrrolidinone (4 mL) was added to give a 
solution that was treated with 5,5-fczX{[^^'t-butyl(dimethyl)silyl]oxy }methyl)-3- 
[4-(trimethylstannyl)phenyl]-4,5-dihydroisoxazole (718 mg, 1.20 mM) and the reaction 
20 noixture was degassed again. The reaction mixture was heated at 90 °C for ca. 64 hours, then 
allowed to cooL The cool reaction mixture was partitioned between ethyl acetate and water. 
The organic phase was dried (MgS04) and concentrated under vacuum to give a crude 
product that was purified by chromatography on siUca gel [elution with 10% 
hexanes:ethylacetate] to give the title conq)ound (376 mg). 
25 MaiESm: 696,697 (M,M+1) for CasHsoFNsOsSij 

NMRfDMSOd^ ^ 5: 0.03 (s, 6H); 0.05 (s, 6H); 0.83 (s, 18H); 3.22 (s, 2H); 3.67-3.75 (m, 
4H); 3.95 (dd, IH); 4.28 (t, IH); 4.85 (d, 2H); 5.18 (m, IH); 7.38 (dd, IH); 7.52-7.77 (m, 7H); 
8.18 (s, IH). 
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The intermediates for this conqpoimd were prepared as follows: 



5,5-fcirffrfer ^-ttn»Yl(^W.thYl)finYl]n xv)meth^^ 
dihvdroisoxazote 



5 




A mixture of 3-(4-bronM)phenyl)-5,5-bis({[rerf-butyl(dimethyl)silyl]oxy 
dihydroisoxazole (2.80 g, 5.44 mM), bis(triphenylphosphine)palladixim(II) chloride (190 rqg, 
0.27 nM), mi 1,4-dioxane (20 mL) was degassed and then maintained under argon. The 
mixture was treated with hexanoethylditin (2.00 g, 6. 10 rxM) and the reaction mixture was 
10 heated at 90 for ca. 20 hours. The reaction ndxtuie was adsorbed onto silica gel and elated 
with 10% ethyl acetate:hexanes to give the title compound (1.60 g). 
MS (ESPV. 598, 600 (M, M+2) for C26H49N03Si2Sn 

NMR (DMSO-d^) 5: 0.05 (s, 6H); 0.07 (s. 6H); 0.28 (s, 18H); 0.86 (s, 18H); 3.19 (s, 2H); 
3.68-3.74 (m, 4H); 7.55-7.61(m, 4H). 

15 

3"(4"BromophenylV5,5-bis( { ^^gr^b^tyl(dimethyDsilylloxy }methvlV4.5-dihvdroisoxazole 



Triethylamine (2.00 mL, 14.26 mM) and theniV,iV-dimethylaminopyridine (290 mg, 2.38 
noM) and then a solution of rert-butyldimethylsilyl chloride m dichloromethane (1.0 M, 1.31 
20 mL, 1.31 mM) was added to a mixture of 3-(4-bromophenyl)-5,5-bis(hydroxymethyl)-4,5- 
dihydroisoxazole (1.70 g, 5.94 mM) and dichloromethane (20 mL). Hie leaction mixture was 
stirred at room ten5)erature for ca. 16 h. The reaction was washed with water, dried over 
MgS04, and concentrated under vacuum. The crude material was purified by 




—Si 



O 
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chromatography on silica gel [elution with 25% ethyl acetate:hexaiies] to give the title 
cou5)oiind (3.5 g). 

MS (APCT): 514, 516 (M, M+1) for C23H4oBrNCbSi2 

NMR rDMSO^(%^ 8: 0.07 (s, 6H); 0.09 (s, 6H); 0,88 (s, 18H); 3.22 (s, 2H); 3.75 (d, 4H); 
5 7.48-7.73 (iii,4H). 

3-r4-BromophenylV5.5-bis(liydroxymethylV4,5-dihydroisoxazole 



A solution of 2-niethylenel,3-propanediol (2.00 g, 22.70 vM) in dicMoromethane (20 mL) 
10 was treated at 0 ""C with a solution of diethylzinc in hexane (1.0 M , 25.00 mL, 25.00 nM) 
and then slowly with a solution of 4-broino-iV^hydroxybenzenecarlx)xinudoyl chbride in 
dicUoromethane (20 mL). The reaction nodxture was allowed to warm to room ten5)erature 
and kept at room ten]perature for CO. 5 h. The inixture was poured into an saturated aqueous 
solution of ammonium chloride and extracted (twice) with dichbromethane. The combined 
15 organic phase was dried (MgS04) and concentrated under vacuum to give the title conopound 
(2. 1 g) that was used without further purification. 
MS(APCD: 286, 288 (M, M+2) for CnHisBrNOa 

NMRfDMSO-d^^ 8: 3.28 (s, 2H); 3.49 (d, 4H); 5.02 (t, 2H); 7.59-7.67 (m, 4H). 
20 Acetic acid f5jgV3-f3-fluorophenylVl-3-oxazolidin-2-on-5-ylmethyl ester 



(5/?)-3-(3-Fluorophenyl)-5-hydroxymethyl-l,3-oxazolidin-2-one (40 g, 0.189 M, see Upjohn 
WO 94-13649) was suspended by stirring in dry dichloromethane (400 noL) under nitrogen. 
Triethylamine (21 g, 0.208 M) and 4-dimethylaminopyridine (0.6 g, 4.9 rxM) were added, 
25 followed by dropwise addition of acetic anhydride (20.3 g, 0. 199 M) over 30 nunutes, and 
stirring contmued at ambient tenq)erature for 18 hours. Saturated aqueous sodium 
bicarbonate (250 mL) was added, the organic phase sq)arated, washed with 2% sodium 
dihydrogen phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired 
product (49.6 g) as an oiL 





F 
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MSnSSP^ : 254 (MH*) for C12H12FNO4 

m^J^m 5: 2.02 (s. 3H); 3.84 (dd, IH); 4.16 (t, IH); 4.25 (dd, IH); 4.32 (d4 IH); 
4.95 (m, IH); 6.95 (td, IH); 7.32 (d, IH); 7.43 (t, IH) ; 7.51 (d, IH). 

5 Acetic acid fS/gV3-G-fluoio-4>iodo-pheQylV13"OxazoMdm-2-oTie-5-vlmet^^ ester 



Acetic acid (5ii!)-3<3-fluorD-pheayl)-13K)xazoUdin-2-one-5-ylmetJ^^^ ester (15.2 g, 60inM) 
was dissolved in a mixture of cMoroform (100 mL) and acetonitrile (100 mL) under nitrogen, 
and sUver triflnoroacetate (16.96 g, 77 noM) added. Iodine (18.07 g, 71 mM) was added in 

10 portions over 30 minutes to the vigorously stirred solution, and stirring continued at ambient 
temperature for 1 8 hours. As reaction was not oon[5)lete, a further portion of silver 
trifluoroacetate (2.64 g, 12 rsM) was added and stirring continued for 18 hours. After 
filtration, the mixture was added to sodium thiosulfate solution (3%, 200 mL) and 
dichloromethane (200 mL), and the organic phase separated, washed with sodium thiosulfate 

15 (200 mL), saturated aqueous sodium bicarbonate (200 mL), brine (200 mL), dried 

(magnesium sulfate), filtered and evaporated. The crude product was suspended m isohcxme 
(100 mL), and sufficient diethyl ether added to dissolve out the brown iaq)urity while stirring 
for 1 hour. Filtration gave the desired product (24.3 g) as a cream sohd. 
MS (BSP) : 380(MH^forCi2HiiFINO4 

20 NMRfDMSO-d^) 6: 2.03 (s,3H); 3.82 (dd, IH); 4,15 (t, IH); 4.24 (dd, IH); 4.30 (dd, 
IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH); 7.84 (t, IH). 

f5JgV3--f3-FluQro-4-i QdophenvlV5-hvdroxvmethvl-L3K)xazoUdin-2^^ 



25 Acetic acid (5i?)-3-(3-fluoro-4-iodophenyl)-l,3-oxazolidiii-2-one-5-yhnethyl ester (30 g, 79 
mM) was treated with potassium carbonate ( 1 6.4 g, 0. 1 19 mM) in a mixture of methanol (800 
mL) and dichloromethane (240 mL) at ambient tensperature for 25 minutes, then immediately 
neutralised by the addition of acetic acid (10 naL) and water (500 mL). The precq}itate was 




F 




F 
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filtered, washed with water, and dissolved in dicMoiomethane (1.2 L), the solution washed 
with saturated sodium bicarbonate, and dried (noagnesium sulfate). Filtration and eviration 
gave the desired product (23 g). 
miESSl: 338 (MIT) for C10H9FINQ3 
5 NMRfDMS0-d6) 5: 3.53 (m,lH); 3.67 (m,lH); 3.82(dd,lH); 4.07 (t, IH); 4.70 (in, 
IH); 5.20 (t, IH); 7.21 (dd. IH); 7.57 (dd, IH); 7.81 (t. IH). 



f5jgV5-AzidQniethvl-^-r 3.fluoro-4-iodophenvlVL3-oxazolidin.-2-OTie 




F 



10 Methanesulfonyl chloride (17.9 naL) was added dropwise to a stirred solution of (5if)-'3- 
(3-fluoro-4-iodopheny5-5-hydroxymeaiyH,3-oxazolidin-2-one (55,8 g) and triethylamine 
(46.1 noL) in dry dichloromethane (800 mL) under an atmosphere of dry nitrogen and 
maintained below room ten5)erature by an ice-bath The stirred reaction mixture was allowed 
to warm to room tenq^erature during 3 hours and then washed sequentially with water and 

15 brine and then dried (Na2S04). Solvent was removed under reduced pressure to give the 
intermediate mesylate as a yellow solid (68 g) that was used without further purification. 



A stirred solution in DMF (800 mL) of a nmxture of the intermediate mesylate (68 g) and 
sodium azide (32.3 g) was heated at 75*^0 overnight The mixture was allowed to cool to 

20 room ten5)erature, diluted with water, and extracted twice wifli ethyl acetate. The combmed 
extracts were washed sequentially with water and brine, and then dried (Na2S04). Solvent 
was removed under reduced pressure to give a yellow oil that was purified by column 
chromatography on silica-gel [elution with ethyl acetate:hexanes (1: 1)] to give the product 
azide as an off-white solid (49 g). The product coiiM be further purified by trituration 

25 ethyl acetate/bexanes. 

'H-NMR (DMSO-d(i) 5: 3.57-3.64 (dd, IH); 3.70-3.77 (dd, IH); 3.81-3.87 (dd, IH); 4.06 
(t, IH); 4.78-4.84 (m, IH); 7.05-7.09 (ddd, IH); 7.45 (dd, IH); 7.68-7.74 (dd, IH). 



f 5ig)-3-f 3-Pluoro-4-iodophenvlV5-r 1 1 .23-tria2ol- 1 - vhnethvlV 1 .3-oxazoUdin-2-QTie 
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F 



A stirred solution in dioxan (300 mL) of a mixture of the (5ii)-5-azidonQefhyl-3-(3-fluoro-4- 
iodophenyl)-l,3-oxazolidin-2-one (30 g) and bicyclo[2,2.1]heptadiene (30 mL) was heated 
under reflux overnight. The mixture was allowed to cool to room temperature and then 
5 evaporated to dryness under reduced pressure to give a brown solid. The brown solid was 
purified by column chromatography on silica-gel [elution with a gradient from 98:2 to 95:5 
methanol:chloroform] to give the product triazole as a pale yellow solid (20 g). The product 
could be further purified by trituration with dichloronoethane/hexanes (1 : 1) to give an off- 
white soUd. 

10 ^H-NMR (DMSO-dfi) 5: 3.86-3.92 (dd, IH); 4.23 (t, IH); 4.83 (d, 2H); 5.11-5.19 (m, IH); 
7.12-7.16 (dd, IH); 7.47-7.51 (dd, IH); 7.76 (s, IH); 7.79-7.85 (dd, IH); 8.16 (s, IH). 

Example 2; (5/gV3-{4^>f5. 5-&ts(TIvdroxvmethY^)-^v^-'^^^vdroisoxazol-3-vll-2-fhioi^ 
lJ^-biphenvl-4-vll-5-flH-l,2.3-triazol-l-vlmethvlV1.3-oxazolidin-2-one 



A solution of tetrabutylammonium fluoride (TBAF) in THF (1.0 M, 1.62 mL, 1.62 mM) was 
added to a solution of (5i?)-3-{4'-[5, 5-6w({[rer^-butyl(dimethyl)silyl]oxy}methyl)-4,5- 
dihydroisoxazol-3-yl]-2-fluoro-l,r-biphenyl-4-yl}-5-(lZr-l,2,3-triazol-l-^^ 
oxazolidin-2-one (376 mg, 0.54 mM) in THF (4 mL). The reaction mixture was stirred at 
20 room tenq)erature for 3 hand then water was added. The mixture was extracted with ethyl 
acetate and the organic phase dried (MgS04) and concentrated under vacumn. The crude 
product was purified by chromatography on silica gel [elution with 5% methanoLethyl 
acetate] to give the title compound (116 mg). 
MS rSSP^: 468 (M+1) for C23H22FN5O5 



25 NMR fPMSO^d^^ 5: 3.27 (s, 2H); 3.51 (d, 4H); 3.97 (dd, IH); 4.30 (t, IH); 4.87 (d, 2H); 5.03 
(t, 2H); 5.19 (m, IH); 7.39 (dd, IH); 7.53-7.78 (m, 7H); 8.19 (s, IH). 




15 



HO 
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Example 3; f 51gV3-l4^rS. ftgrr-P ntY^fHinigth vftsflvnoxvlmethvK- 

4.5-davdroisoxazoM-vl1-2-fluoTO-l,l^MTihe^^^^ 

yl)methvn->13-oxazDlidin-2-QTie 



5 The title conqjomid was prepared from 5,5-bis({ [^err-butyl(dimethyl)silyl]oxy }inethyl)-3- 
[4-(triinethylstaimyl)pheiiyl]-4,5-dihydroisoxazole (900 rog, 1.50 mM) and (5i?)-3-(3-flxioro- 
4-iodophenyl)-5-[(4-methyl-lff-l,23-triazol-l-yl)iDet^^^ (402 mg, 

1.00 mM) using essentially the same procedure as that described for Exanple 1, (200 mg). 
MS fBSPV 710, 711 (M, M+1) for CseHsaFNsOsSiz 

10 NMR(DMSO-d^^ S: 0.03 (s, 6H); 0.05 (s, 6H); 0.83 (18 H); 2.22 (s, 3H); 3.22 (s, 2H); 3.67- 
3.75 (m, 4H); 3.93 (dd, IH); 4.27 (t, IH); 4.75 (d, 2H); 5.13 (m, IH); 7.39 (dd, IH); 7.53-7.75 
(m, 6H); 7.87 (s, IH). 

The intermediates for this conq>ouiid were prepared as follows: 
15 (5j;V3-f3-iqiiorophenvlV54f4-methvl-lg-l,23-triazol-l-vl^meA^^^ 



A stirred solution of N, iV-diisopropylethylamine (3.20 mL, 18.35 mM) and (5S)-5- 
(aminomethyl)-3-(3-fluorophenyl)-l,3-oxazolidin-2-one (0.77 g, 3.57 mM, see Dong 
Pharmaceuticals WO 0194342) in anhydrous methanol (25 mL) was treated at 0 °C withiV'- 
20 [2,2-dicMoro-l-iriethylefhyUdene]-4-methylbenzenesulfonohyd^ (1.28 g, 4.58 mM). The 
reaction mixture was allowed to warm and stirred at room teniperature ovenodght. The 
reaction mixture was then concentrated under vacuum to give a crude product was purified by 
chromatography on silica gel [elution with 2% methanoLdichloromethane] to give the title 
conq)ound(0.71g). 



25 MS (ESP): 277 (M+1) for C13H13FN4O2 

NMR (DMS0-d6) 5: 2,24 (s, 3H); 3.90 (dd, IH); 4.25 (t, IH); 4.77 (d, 2H); 5.13 (m, IH); 6.99 
(m, IH); 7.28 (d, IH); 7.42-7.48 (m, 2H); 7.89 (s, IH). 
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rSgV3-f3-Pliioro-4-iodoDhmvl^-5-rr4-melhvl-lJy-1.23-1r^ 
one 



lodme (0.55 g, 2. 17 vM) was added oyer 1.5 h to a mktuie of silver trifluoroacetate (0.52 g, 
5 2.35 mM) and a solution of (5«)-3-(3-fluoiopheayl)-5-[(4-methyl-lfl-l,2,3-triazol-l- 
yl)methyl]-l,3-oxazolidin-2-onB (0.50 g, 1.81 vM) in dichloroiaetbane (15 mL). The 
reaction mixture was stined oyemight and then the precipitated solids were isolated bom the 
teaction mixture by filtration. The filtrate was treated with additional portions of silver 
trifluoroacetate (0.38 g, 1.72 mM) and iodine (0.27 g, 1.06 mM), and refiltered afta: an 
10 additional 24 h. The retained soUd from the fdtrations was extracted with methanol and the 
methanol extract was concentrated under vacuum to give the title conq^ound (0.3 Ig). 
MS fESP^: 403 (M+1) for C13H12FIN4O2 

NMRrPMSO-dg^ 5: 2.24 (s, 3H); 3.89 (dd, IH); 4.23 (t, IH); 4.76 (d, 2H); 5.12 (m, IH); 7.17 
(dd, IH); 7.51 (dd, IH); 7.84 (t, IH); 7.88 (s, IH). 

15 

Example 4: (5Jg)-3-f 4'-5. 5-to(HvdroxYmethvl')-4.5-dihvdroisoxazol-3-Yll-2-fhiorp-; 
l.l^biphmvl-4-vll-5-rr4-me<favl-lH4^3-Mazol-l-vBmethvll-13-oxazolidin-2-one 



title con^jound was obtained from (5/Z)-3-{4'-[5, 5-bisi{[tert- 
20 batyXdimethyl)silyl]oxy}methyl)-4,5-dihydroisoxazol-3-yl]-2-fluoro-l,r-biphenyl-4-yl}-5- 
[(4-methyl-lfl-l,2,3-triazol-l-yl)methyl]-l,3-oxazolidin-2-one (200 mg, 0.28 mM) using 
essentially the same procedure as that desribed for Exaiiq>le 1, (49 nog) 
MilSSDl 482 (M+1) for C24H24FN5OS 

NMRfDMSO.dg') 5: 2.23 (s, 3H); 3.26-3.33 (2H, overlapping with H2O peak); 3.51(d, 4H); 
25 3.94<dd, IH); 4.28 (t, IH); 4.78 (d, 2H); 5.04 (t, 2H); 5.14 (m. IH); 7.40 (dd, IH); 7.54-7.77 
(m, 6H); 7.89 (s, IH). 





HO 
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lJ*-Miihmvl-4-vl>-2-nTm-1,^nya7olidin-5-vlVmefli^1argtanririi» 

O 

^-N. /r^ /r^ ho 

HO 




5 The title conqiound was obtained from (S5)-3-{4'-[5, S-btsdltert- 
butyKdiiiiethyl)silyl]ojgr}iiiethyl)-4,5-dihydroisoxazol-3-yl]-2-fliioro^ 
acetaimdomethyl)-l,3-oxazolidin-2-oiie using essentially the same procedure as Exan^le 2 
(93 mg). 

MS rESPV 440, 441 (M, M+1) for C23H25N3O6 
10 NMRfDMSO-d^^ 5: 1.84 (s, 3H); 3.26 (s, 2H); 3.44 (t, 2H); 3.51 (d, 4H); 3.80 (dd, IH); 4.18 
(t, IH); 4.75 (m, IH); 5.03 (t, 2H); 7.64-7.80 (m, 8H); 8.28 (t, IH). 

The starting material for this conqjound were prepared from (5iy)-3-(3-fluoro-4-iodophenyl)- 
5-(acetainidomethyl)-l,3-oxazolidin-2-one and3-(4-bromophenyl)-5,5-bis({[?ert- 
15 butyl(dimethyl)silyl]oxy}metliyl)-4,5-dihydroisoxazole using essentially the same procedure 
as that described for Exanq>le 1 

Example 6: r3-(2»-FhiOTO.4^((Si;V5.rf4.metfavl.lg-1.2.3-triazol-l.Tiymeth^1-2.o«i- 



20 




Hie title conpound was obtained from (5J?)-3-[3-fluoro-4-(trimethylstannyl)phenyl]-5- 
[(4-methyl-lfl-l,2,3-triazol-l-yl)methyl]-l,3-oxazoUdin-2-one (0.98 g, 2.23 raM) and 
[3-(4-bromophBnyl)-4,5-dihydroisoxazol-5-yl]acetonitrile (0.40 g, 1.51 mM) using essentially 
25 the same procedure as that described for Exaitq>le 1, (30 mg)- 
MS (ESF): 461 (M+1) for CwKziENeOs 

NMRfDMSO-dfi^ 5: 2.22 (s, 3H); 2.97 (dd, 2H); 3.22-3.27 (m overlapping withHaO, IH); 
3.68 (dd, IH); 3.93 (dd, IH); 4.27 (t, IH); 4.77 (d, 2H); 5.03 (m, IH); 5.13 (m, IH); 7.39 (dd, 
IH); 7.53-7.79 (m, 6H); 7.87 (s, IH). 
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The intermediates for this con^und were prepared as follows: 
r3-f4-Bn)iiK)phenylM.5-dihydroisoxazol-5"Vl1inethvliDet^^ 



5 A solution of [3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]-niethanol (84.30 g, 0.33 M) 
(AstraZeneca WO 01/40222 Al) in anhydrous dichloromethane (500 naL) was maintained at 
0 °C and treated with triethylamine (64.10 mL, 0.46 M) and then dropwise niethanesulfonyl 
chloride (30.65 mL, 0.40 M). Hie reaction mixture was stirred for 2 hours at 0°C and then 
treated with aqueous sodium bicarbonate (200 roL). The phases were separated and the 

10 aqueousphase was extracted with dichloromethane (2x200 mL). The organic phases were 
combined, dried (sodium sulfate) and concentrated in vacuo to give the title conqx)und (1 10 
g) sufficiently pure for further use. 



I^CDMgO-d^) 5: 3.08 (s, 3H); 3.27 (dd, IH); 3.47 (dd, IH); 4.37 (m, 2H); 5.02 (m, IH); 
7.53 (m, 4H), 



A mixture of [3-(4-bromophenyl)-4,5-dihydroisoxazol-5-yl]methyl mefhanesulfonate (0.50 g, 
20 1 .50 mM), sodium cyanide (0. 15 g, 3.00 mM), and iV;iV-dmiethylformamide was heated at 75 

°C for ca. 16 h. The reaction naixture was diluted with ethyl acetate and the washed with 

water. The organic phase was dried (MgS04) and concentrated under vacuum to give the title 

conopound (0.40 g) sufficiently pure for further use. 

MS (ESP): 265, 267 (M, M+2) for CnHsBrNzO 
25 NMRfDMSad^^ 5: 2.94-2.97 (m, 2H); 3.21 (dd, IH); 3.63 (dd, IH); 5.00 (m, IH); 7.60- 

7.68 (m, 4H). 

f5jgV3-r3-Huoro>4-ftrimethvlstannynphenvl1-5-rr4-methv^^ 
1 .3-oxazolidin-2-one 



15 



r3-f4-BromophenvlV4.5-dflivdroisoxazol-5-ynacetonitrile 
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A mixture of (5i?)-3-(3-fluoio-4-iodophenyl)-5-[(4-methyl-m-^ 

l,3-oxazolidin-2-one (5.12 g, 12.70 mM) and bis(trq)henyIphDspme)palIadiurD(Il) chloride 
(0.45 gj O.OS nM) was degassed and maintained under argon. The reactbn mixture was 
5 treated with dioxane (50 mL) and then with hexamethylditin (5.00g, 15.30 mM) and the 
reaction was degassed again and maintained under argon. The reaction noixture was heated at 
90° for 20 hours. The cool reaction nodxture was adsorbed onto silica-gel, and purified by 
flash chromatography [elution with a gradient from 50 % hexanesrethyl acetate to 100%ethyl 
acetate] to give the title compound (3.91 g). 



10 MSJlSFl:440(Mir)forCi6H2iFN4O2Sn 

NMR (DMSO-d^ 5: 0.09 (t, 9H); 2.00 (s, 3H); 3,65 (dd, IH); 4.00 (t, IH); 4.53 (d, 2H); 4.88 
(m, IH); 7.03 (dd. IH); 7.11 (dd, IH); 7.18 (dd, IH); 7.64 (s, IH). 

Example 7: f51gV344^f4.5-davdroisoxaz ol-3-vlV2-flnoro^l J^binhenvM^^^^ 
15 r(4-methyI-m-L2.3-Mazol^l-vnmethvll-13-oxa2oKd^ 



The title con^HDund was prepared firom(51?)-3-(3-fluoro-4-iodophenyl)-5-[(4-methyl-l£r- 
l,2,3-triazol-l-yl)methyl]-l,3-oxazolidin-2-one (603 mg, 1.50 mM) and 
20 3-[4-(trimethylstannyl)phenyl]-4,5-dihydroisoxazole (558 ing, 1.80 mM) using essentially the 
sanae procedure as that used for Example 1, (394 mg). 
MS (ESP): 422 (M+1) for C22H2aFN5Q3 

mmjDMBQM 5: 2.22 (s, 3H); 3.41 (t, 2H); 3.92 (dd, IH); 4.27 (t, IH); 4.40 (t, 2H); 4.77 
(d, 2H); 5.13 (m. IH); 7.39 (dd, IH); 7.53-7.81 (m, 6H); 7.88 (s, IH). 
25 The intemoediate for this conq)ound was prepared as follows: 

3-r4-rrrimethvlstannvDphenvll-4.5-dihvdroisoxazole 
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A solution of 3-(4-bFOiDDpbenyl)-4,5-djliydroisoxazote (1.40 g, 6. 19 mM) in 1,4-dioxane (30 
xnL) (F. L. Scott; A. F. Hagarty, R..J. MacConaill, Tetrahedron Lett., 1972, 13, 1213) was 
treated with bis(ti:q>hBnylpbospliine)palladium(I]) chbride (217 uig, 0.31 mM) and the 
solution was degassed and maintained under argon. The mixtuie was treated with 
5 hexame%lditin (3.00g, 9.16 rxM) and the reactbn mixtuie was heated at 90 T for ca. 20 
hours. The reaction mixture was adsorbed onto silica-gel and purified by chromatography 
[elution with a gradi^t firom 5% to 10% ethyl acetate:hexanes] to give the title con^und 
(1.70 g). 

MS APCD: 310, 312 (M, M+2) for dzHiTNOSn 
10 NMR fPMSO-dg') 5: 0.27 (s, 9H); 3.29-3.38 (m, 2H overlapping with H2O); 4.36 (t, 2H); 
7.54-7.63) ni,4H). 



F.Tannili>«i (gl?)-^-f4>. (4.5-daiYdroisoxazoI-3-v»-2-flnoro-l.l'-biDhenvl-4-Yll-5- 
(lH-1.2.3-triazol-l-vlmethvr>-1.3-nK>7«l{««fi.2-nTiP 

15 




The title confound was prepared from (5if)-3-(3-fluoro-4-k)dophenyI)-5-(lJy-l,2,3-triazol-l- 
ylmetiiyI)-l,3-oxazolidin-2-one (582 mg, 1.50 mM) and 3-[4-(trimethylstannyl)phenyIl-4,5- 
dihydroisojoizole (558 mg, 1.80 mM) using essentially the same procedure as that used for 
20 Example 1,(176 n?g). 

MS APCD: 408 ( M+1) for C21H18FN5Q3 

NMRfl3MSO-dfi ) 5: 3.41 (t, 2H); 3.95 (dd, IH); 4.29 (t, IH); 4.40 (t, 2H); 4.86 (d, 2H); 5. 18 
(m, IH); 7.38 (dd, IH); 7.52-7.78 (m. 7H); 8.18 (s, IH). 

25 Example 9; fSli>-3-f4'.r5.5-Bisflivdroxvmethvl>.4.5-dihvdroisoxazol-3-vll-2.2'-difluoro. 
l.l'-biphenvl-4-vl>-5-(lg-1.2.3-triazol-l-vlmethvl)-1.3-oxazolidm-2-one 




(5^3-{4'-(5,5-Bis({[^m-butyl(diniethy5sUyl]oxy}meaiyl)-44(-dihydiDisoxazol-3-yri-2,2'- 
difhMro-l,r-biphenyl-4-yl)-5-(lJ?-l,2,3-triazol-l-yhnethyl)-l,3-oxazolidin-2^^ (0.691 g. 
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0.968 mM) was dissolved in tetrahydrofuraa (5 mL) and a 1 N solution of 
tetrabutylanumnoniimi fluoride in tetrahydrofuran (0.2 wL) was added. The reaction was 
stirred at room tenq)erature for fifteen minutes. Water was added resulting in a white 
precipitate tiiat was filtered. The solid was dissolved in acetone and hexanes was added 



5 resulting in a precipitate. The desired product was collected as an off-white solid (0. 185 g). 

MS HBSP): 486 (M£t) for C23H21F2N5O5 

300 MHz NMR (DMSO-d^^ 5: 3.51 (s, 2H); 3.52 (s, 2H); 3.97 (dd, IH); 4.31 (t, IH); 4.87 (d, 
2H); 5.05 (t, 2H); 5.15-5.23 (m, IH); 7.41 (dd, IH); 7.49-7.62 (m, 5H); 7.78 (s, IH); 8.20 (s, 
IH). 



The intermediates for the above were prepared as follows: 

r5jgV3-(4*-r5.5>-Bisf(rfeyt-butvlfdimethvnsilvl1oxv)methvlV4,5-di^^ 

difluoro-l-r-biphenvl-4-vn-5-flg-L23-triazol-l-vhDethvlV13-Qxaz^ 



15 3-(4-Bromo-3-fluorophenyl)-5,5-bis({[rert-butyl(dunethyl)silyl]oxy}methyl)-4,5- 
dihydroisoxazole (0.694 g, 2.17 mM), (5/?)-3-[3-fluoro-4-(4,4,5,5-tetrametiiyH,3,2- 
dioxaborolan-2-yl)phenyl] -5-( IH- 1 ,2,3-triazol- 1 -yhnetiiyl)- 1 ,3-oxazolidm-2-one (see 
Example 13, 0.561 g, 1.45 mM), potassium carbonate (0.651 g, 4.64 mM), and 
tetrakis(triphenylphosphine)palladium(0) (0.168 g, 0.145 mM) were combmed and the flask 

20 was degassed. iV;iV-Dimethylformamide (5 mL) and water (0.5 mL) were added and the 
reaction was heated to 80 °C for four hours. The mixture was concentrated then 
chromatographed using 50-75 % ethyl acetate/bexanes. Relevant fractions were collected and 
concentrated to give the desired product as a light yellow solid (0.691 g). 
h/LS (ESPY. 714 (MH*) for C35H49?2N505Si2 

25 300 MHz NMR fPMSO-d^) 5: 0.00 (s, 6H); 0.02 (s, 6H); 0.78 (s, 18H); 3.13-3.37 (hidden by 
water peak, 3H); 3.68 (bs, 3H); 3.92 (m, IH); 4.26 (t, IH); 4.81 (d, 2H); 5.13 (m, IH); 7.41- 
7.64 (m, 6H); 7.90 (s, IH); 8.15 (s, IH). 



10 




^^r4-Bromo-3-fluQiDphenvlV5,5-bisf ( ^ter^h^tvlfdimethvns^lvlloxvl methvlV45- 
30 dihvdroisoxazole 
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F 



3-(4-Brx)ra)-3-fliiorophenyl)-5,5-bis(hydroxyinethy 

(0.50 g, 1.56 xsM) was stirred in dichloromethane (5 mL). 4-(Diiiiethylamino) pyridine 
(0.039 g, 0.312 mM) and triethylamine (0.380 g, 3.74nM) was added. A 1 N solution of tert- 
5 butyldimethylsilyl chloride in dichloromethane (0.512 g, 3.44 mM) was added dropwise and 
the reaction was stirred overnight The yellow solution was diluted with water and extracted 
using dichloromethane. The organic layer was dried (magnesium sulfate), filtered and 
concentrated. The light yellow oil was chromatographed using 50 % etiiyl acetate/hexanes. 
Desired fractions were collected and concentrated to give the title confound as a white solid 



10 (0.694 g). 

MS (ESV): (MIT) for C23H39BrFN03Si2 

300 MHz NMR fDMSOd^^ 5: 0.02 (s, 6H); 0.04 (s, 6H); 0.81 (s, 18H); 3.18 (s, 2H); 3.69 (d, 
• 4H); 7.44 (dd, IH); 7.62 (dd, IH); 7.77 (t, IH), 

15 3"f4-Bromo-3-fluorophenvlV5,5-bisfhvdroxymethylV4.5-diby^ 



2-Methylene-l,3-propanediol (2.20 g, 25.0 mM) was stirred ia dichloromethane (20 mL) and 
cooled to 0 ""C. A 1 N solution of diethylziac in hexanes (3.40 g, 27.5 mM) was added 
20 followed by a solution of 4-bromo-3-fluoro-iV-hydroxybenzenecarboximidoyl chloride (6.30 
g, 25.0 mM) in dichloromethane (40 mL). The reaction was allowed to warm to room 
ten^rature and was complete after four hours. The solution was diluted with ammonium 
chloride and extracted using dichloromethane. The organic layer was dried (magnesium 
sulfate), filtered and concentrated to give the desired product as a yellow solid (4.72 g). 



25 MS.fflSE}i305(MH+)forCiiHiiBrFNO3 

300 MHz NMR fPMSO-d^^ 5: 3.29 (s, 2H); 3.55 (s, 2H); 3.57 (s, 2H); 5.10 (t, 2H); 7.52 (d, 
lH);7.68(d,lH); 7.86 (t,lH). 
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4-Bromo-3-fluorobenzaldehvde oxime 



Bi 




4-Broino-3-fluorobenzaldehyde (4.06 g, 20 mM) was dissolved in methanol (30 inL) and 
water (30 mL). Hydroxylamiae hydrochloride (2.65 g, 25 mM) was added followed by 
5 sodium carbonate (0.834 g, 12 mM) in water (30 naL). The reaction was stirred at room 
ten9)erature overnight. The white slurry was extracted using efhyl acetate to give a yellow 
solution. The organic layer was dried (magnesium sulfate), filtered axid concentrated to give 
the desired product as a yellow solid (4.36 g). 
MS (ESP): 220 (MlT) for CTHsBrFNO 



10 300MHzNMR(PMSQ-<%) 5: 7.38 (s, IH); 7.55 (d, IH); 7.74 (t, IH); 8.15 (s, IH); 11.52 (s, 



4-BromD-3-fhiorobenzaldehyde oxime (4.36 g, 20 mM) was dissolved in DMF (16 mL), 
Hydrogen chloride gas was bubbled into the reaction for several minutes, then N- 
chlorosuccinimide (2.93 g, 22 mM) was added in portions to the reaction mixture . The 
mixture was stirred overnight. The yellow solution was diluted with water and extracted 
20 using ethyl acetate. The organic layer was washed with water several times, dried 

(magnesium sulfate), filtered and concentrated to give the desired product as a light yeUow 
soUd(4.96g), 

300 MHz NMR fPMSO-dg^ S : 7.54 (d, IH); 7.68 (d, IH); 7.81 (t, IH); 7.93 (s, IH). 

25 Example 10; (5Jg)-3-l 4''\ 5.5-BisfhvdroxvmethvD-4,5-dihvdroisoxazol-3-vll-2.2'-difluoro- 
lJ'-blphenvl-4-vn-5-fr4-(ilttoromelhvD-lH-1.23-triazol-l-vllmethvl>-13-ox^ 



IH). 



4-Bromo-3-flttoro-iV-hYdh^xvbenzenecarlio^nii^^Y^ pfilnride 



15 




one 
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Using essentially the same procedure as Bxaiaple 9 above but starting with (5l?)-3-{4'-[5,5- 
bis({ [fer^-butyl(dimethyl) silyljoxy }methyl)-4,5-dihydroisoxazol-3-yl]-2,2'-difluoro- 1,1'- 
biphenyl-4-yl}-5-{[4-(fluoron»thyl)-lH4,23-triazol-l-yl]methyl}-l,3-oxazolidin-2-one 
5 (0.523 g, 0.7 iqM) gave the title conc^iound as a light brown solid (0. 170 g). 
MSfBSR: 518 (MH*) for C24H22RN505 

30QMHzNMRfDMSO-dfi ^ 5: 3.56 (s, 4H); 3.99-4.04 (m. IH); 4.36 (t, IH); 4.94 (d. 2H); 
5.10-5,24 (m, 3H); 5.44 (s, IH); 5.60 (s, IH); 7.45-7.66 (m, 6H); 8.44 (d, IH). 

10 The intermediate for the above was prepared as follows: 

r5in-3-f4'-r5.5-Bisffrtert-butvlfdiniethvnsilvl1oxvlmethvlV4.5-dihvdroisoxazol-3-vl1-2.^^ 

difluoiD-l.l^biphenvl-4-vn-5-fr4-ffluDroinethvlVlg-1.2.3-triazol-l-vnmethvn-1.3- 

QxazoUdin-2-one 



15 




Using essentially the same procedure as the intermediate for Exanple 1 , but starting with 
(55)-5-{[4-(fluorDmBthyl)-lH-l,23-triazotl-yl]methyl}-3-[3-fluoro-4-(4,4,5,5-tetramethyl^ 
13>2-dioxaborolan-2-y])plienyl]-l,3-oxazoUdin-2-one (0.661 g, 1.55 mM) gave the titib 
compound as a light yellow solid (0.523 g^. 
20 MiiE^(MH*)forC36H5oF3N505Si2 

300 MHz NMR fPMSO-d^i ^ 5: 0.04 (s, 6Ei); 0.05 s, 6H); 0.83 (s, 18H); 3.22 (s, IH); 3.71 (bs, 
3H); 3.93 (s, 2H); 3.96 (m, IH); 4.31 (m, IH); 4.87 (d, 2H); 5.18 (m, IH); 5.38 (s, IH); 5.54 
(s, IH); 7.46 (d, IH); 7.51-7.64 (m, 5H); 8.38 (d, IH). 

25 ir.«ninpl<> 1 1 ; N-ir(55^.3-f4-l6-r5-f ChloTOmethvI) -4,g-iKhyH rrisomzol-3-vl1nvT^^^pi-^.Y]| }- 
3-fluorophenvl)-2-oxo-1.3-03Ktzolidin-5-vl1metbvH«pgtiniiWg 
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T 

o 



iV-{[(5S)-3-(4-{6-[5-(HydToxymelhyl)-4,5-dihydroisoxazol-3-yl]pyridm-3-yl^ 
fluoiophenyl)-2-oxo-l,3-oxa25olidm-5-yl]metliyl}acetamide (Example 60, WO2003/022824) 
(320 mg, 0.75 mM), and triphenylphosphine (293 mg, 1.12 mM) were suspended in 10 ml of 

5 acetonitrile. Carbon tetrachloride (0.7 ml, 7.27 mM) was added and the mixture was heated at 
65 for 30 min. to give a clear solution. The mixture was cooled to room ten^jerature and 
submitted directly to chromatography (silica gel; elution with 4% methanol in 
dichbromethane) to give the title conqmund as an off-white solid (186 mg). 
MS felectiDspravV 447 (M+1) for C21H20CIN4O4F 

10 ^H-NMR (300 MHz. DMSO-d^^ 5: 1.83 (s, 3H); 3.41 (m, 3H); 3.63 (dd, IH); 3.86 (m, 3H); 
4.18 (t, IH); 4.76 (m, IH); 5.07 (m, IH); 7.47 (bd, IH); 7.65 (dd, IH); 7.72 (d, IH); 8.00 (d, 
IH); 8.07 (d, IH); 8.26 (t, IH); 8.83 (hrs, IH). 

W«inm1e 12; jV4rf&<n.3.f3. Fhiom^<.r5.fmoniholin.4-vlme«hvn.4.5-dihYdr^ 
15 3-YllDYridin-3-vnphenvft-2-03m-l^oy a»>liilln.5-vBmeflivl>acetaiiiide 



Ar-{[(5S)-3-(4-{6-[5KChtoromethyO-4,5-dihydroisoxazol-3-yl]pyridin-3-yl}-3-fhioro^ 
2-oxo-l,3-oxazolidin-5-yI|methyl}acetamide(Exanq)le 11) (150 mg, 0.34 mM), morpholine 

20 (0.3 ml, 3.43 mM) and tetrabutylammonium iodide (5 mg, 0.014 mM) wore dissolved in 
anhydrous DMSO (1 ml) and heated at 95 "C for 1 day. The mixture was cooled to room 
ten^^ture then diluted with acetonitrile (5 ml) and diethyl eHoer (5 ml). The precipitate was 
collected, rinsed with diethyl etb^ and dried in vacuo to give the title con^und (125 nog). 
vrS felecttpsprav^: 498(M+1) for C2sH28N505F 

25 jH-NMR (300 MHz. DMSO-dit 5: 1.83 (s, 3H); 2.55 (m, 2H); 3.23 (m, 2H); 3.38 - 3.60 (m. 
8H); 3.78 (dd, IH); 4.18 (t, IH); 4.77 (m, IH); 4.94 (m, IH); 7.47 (dd, IH); 7.65 (dd. IH); 
7.72 (d, IH); 7.99 (d, IH); 8.06 (dd, IH); 8.26 (t, IH); 8.82 (hrs, IH). 




O 
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Reference Example 13: f5JgV3-f3-ftioro-4-f6-r5-(livdroxvmethvK-4>5-riitiY'^™^«»™ 
vl1-l-oxidop friilhiAY ^^Ph™vl^'5-ag-l>23-Mazol-l-vlmethYD 




O 



[3-(5-Broii»-l-oxidopyridm-2-yl)-4,5-dihydroi^ (ISOii^g, 0.55 inMol), 

5 (5i?>3-[3-fliK)ro-4-(4A5,5-tetraiDetixyl-13,2-dioxabo 

l-ylmethyl)-l,3-oxazolidiii-2-one (320 mg, 0.82 mMol), potassium carbonate (300 mg, 2.17 
mMol), and tetrakis(tripbenylphosphmo)palladiiim(0) (63 mg, 0.05 mMo^ were combined 
and suspended in THF (5 ml) and water (0.5 ml). The mixture was heated at 75 °C for 3 
hom^, then diluted with ethyl acetate and water. The solids were collected on a filter, rinsed 

10 with ethyl acetate, then water and dried in vacuo to give the pure product as a tan solid, 1 15 
mg. 

MS relectrosprav^: 455 (M+1) for C21H19FN6O5 

^H-NMR (300 MHz. DMSO^d^^ 5: 3.39 - 3.66 (m, 4H); 3.95 (dd, IH); 4.29 (t, IH); 4.77 (m, 
IH); 4.86 (d, 2H); 5.02 (t, IH); 5.18 (m, IH); 7.41 (dd, IH); 7.55-7.62 (m, 2H); 7.68-7.83 
15 (m, 3H); 8.18 (s, IH); 8.53 (s, IH). 

The intermediates for the above conopound were prepared as follows: 
r3-f5-bromo-l"Oxidopvridin-2-ylV4,5-dihydroisoxazol-5-vl1methanol 




[3-(5-BromDpyridin-2-yl)-4,5-dihydroisoxazol-5-yl]inethanol(0.5 g, 1.94naMoI) was 
dissolved in dichloromethane (10 mi) and 3-chloroperbenzoic acid (wet, 70%: 0.77 g, 4.05 
mMol) was added. The mixture was warmed to 40 for 1 hour, then an additional portion 
of 3-chbroperbenzoic acid (wet, 70%: 0.77 g, 4.05 JxMoJ) was added followed by continued 
25 heating at 40 ®C for 3 hours. The solution was concentrated and purified by chromatogr^hy 
(silica gel; elution with 25 to 75% acetonitrile in dichbromethane) to give the title coiq)Ound 
as a white soUd, 373 mg. 
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MS felectrospravV 274 (M+1) for CsHpBrNzCb 

'H-NMR f3Q0 MHz. DMSQ-A;^ 5: 3.45 - 3.65 (m, 4H); 4.75 (m, IH); 5.05 (t, IH); 7.65 (m, 
2H); 8.70 (s, IH). 

5 r3-f5-BromD-pvridm-2>ylV4.5-dihvdro-isoxazol-5>vl1-mstI^ 



5-BromD-pyridiae-2-carbaldehyde oxime (60 g, 298.5 mmol) and allyl alcohol (49.7 ml) were 
added to tetrahydrofuran (200 ml) and then bleach (2016 ml) was added. The reaction was 
allowed to stir for four hours followed by extraction with tetrahydroftiran (2 x 200 ml). The 
10 organic layers were combined, dried over sodium sulfate, and concentrated in vacuo to give 
the desired product (38.8 g). 

^H-NMR r300 MHz. DMSO-d^^ S: 3.2 (dd, IH); 3.41 (dd, IH); 3.55 (m, 2H); 4.8 (m, IH); 
5.02 (d, IH); 7.84 (d, IH); 8.16 (d, IH); 8.8 (s, IH). 
5-BromQ-pvridine-2»carbaldehyde oxime 



S-Bromo-pyridine-2-carbaldehyde (CAS# 31181-90-5, 60 g, 322 mmol) was added to 
methanol (700 ml) and tiien water was added (700 ml) followed by addition of hydroxylamine 
hydrochloride (28 g, 403 mmol). Sodium carbonate (20.5 g, 193.2 minol) ia water (200 ml) 
20 was then added and the reaction was allowed to stir for 30 mmutes- Water (500 ml) was then 
added and the precipitate was filtered and washed with water (2 x 300 ml) to give the desired 
product (60 g). 

^H-NMR (300 MHz. DMSO-d^^ 8: 7.75 (d, IH); 8.09 (t, 2H), 8.72 (s, IH); 11.84 (s, IH). 

25 (5gV3-r3>Phioro-4-r4.4.5-5-tetramethvl-1.3.2 -dioxaborQl^^^ 
I- yhnethvK- 1 3-oxazolidin-2>one 




15 



pH 
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(5IO-3<3-Hiioio-4-iodophenyl)-5-(lJy-l,2,3-triaTO (2 g, 

5. IS nunol) (cf. Bxan^lel), bis(pjnacolato)diboron, 2.62 g (103 mmol), potassium acetate, 
2.5 g (25.5 mrno^), and 14'-n5is(diphenylphosp]mo)feTO 

dichorometbane complex, 0.38 g (0.52 mmol) were suspended in DMSO, 15 mL The mixture 
5 was heated at 80 °C for 40 minutes to give a clear black solution. Ethyl acetate (150 ml) was 
then added and the mixture was filtered through celite, washed with saturated NaCl (2 x 100 
ml), dried over sodium sulfate and evaporated. The residue was purified by chromatography 
(silica gel, 40 to 100% ethyl acetate Lq hexane, followed by 1-5% acetonitrile in ethyl acetate) 
to give the product as a crystalline tan solid, 1.97g (98%). 
10 ^H-NMR rSOO MHz, DMSO-d^^ 8: 1.28 (s, 12H), 3.91 (dd, IH); 4.23 (t, IH); 4.83 (d, 2H); 
5.14 (m, IH); 7.27 (dd, IH); 7.37 (dd, IH); 7.62 (t, IH); 7.75 (s, IH); 8.16 (s, IH). 

Example 14; (5/gV3-(3-Ftaoro-4-f 645-G-hvdroxv-l J-dioxidotetrahvdro-S-tM 
15 mgs^T^llfllTi»l»ftnft 



Tetrahydrothi0phen-3-one (3.125 g, 30.5 mmol) was dissolved in THF (15 nil) and cooled to 
0 °C. Vinylmagnesium bromide (IM THF solution, 32. 1 ml, 32. 1 mmol) was added and the 
solution was stirred at 0 °C for 1.5 hours. The mixture was diluted with ethyl acetate, washed 

20 with water, then saturated brine, dried over sodium sulfate and evaporated to yield 3- 
vinyltetrahydrothiophene-3-ol as a dark orange oil (3.18 g). 
5-Bromo-iV-hydroxypyridine-2-carboximidoyl chloride (1.51 g, 6.42 mmol) and 3- 
vinyltetrahydrofhiophene-3-ol (2.50 g, 19.3 mmol) were combined m ethyl acetate (25 ml) 
and cooled to 0 ''C A solution of triethylamine (0.982 nol, 7.06 nomol) in ethyl acetate (7 ml) 

25 was added dropwise over 10 noinutes. The mixture was stirred at 0°C for 3 hours, then 
diluted with 50 ml ethyl acetate. The suspension was filt^ed, the solids were rinsed with 
ethyl acetate and the filtrate was concentrated to yield a thick oil which was purified by flash 
chromatography (sihca gel, 15 to 50% ethyl acetate in hexanes). Evaporation of the 
appropriate fractions gave 3-[3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5- 
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yl]tetrahydrothiopbene-3-ol as a thick clear oil (438 mg). This material was oxidized in the 
next step without further characterization. 

3-[3-(5-BroniopjTidin-2-yl)-4,5-dihydroisoxazol-5-y]]tetrdiydr^ (438 mg, 1.33 

mmoQ was dissolved in acetonitrile (9 JxA); water (6 ml), and potassium peroxomonosulfate 
5 (Oxone, 3.06 g, 4.98 mmol) were added and the mixture was stirred at room texiq}erature for 4 
hours. The solution was diluted with ethyl acetate, washed with water and dried over sodium 
sulfate. Evaporation yielded crude 3-[3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5- 
yl]tetrahydrothiopheiie-3-ol 1,1-dioxide as a tan solid (310 mg). 

^H-NMR f3QQ MHz. DMSO-Pg) 5 ppm 2.24 - 2.62 (m, 2 H); 2.69 - 2.94 (m, 2H); 2.99 ~ 
10 3.19 (m, 2 H); 3.35 - 3.56 (m, 2 H); 4.66 - 4.92 (m, 1 H); 5.51 & 5.50 (2 x d, IH); 7.84 (dd, 1 
H); 8.12 (dd, 1 H); 8.79 (d, 1 H); 11.95 (bs, IH) 

3-[3-(5-BromDpyridin-2-yl)-4,5-diliydroisoxazol-5-yl]tetrahydrothiophene-3-ol 1 , 1-dioxide 
(310 mg, 0.858 mMol), (52?)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolaa-2- 
yl)phenyl]-5-(m-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidia-2-one ( cf. Example 13)(366 mg, 

15 0.944 mMol), potassium carbonate (711 n^g, 5, 15 nnMol), and 

tetrakis(triphenylphosphino)paUadium(0) (99 mg, 0.085 mMol) were suspended in DMF (7 
ml) and water (0.5 nol). The naixture was heated at 85 '^C for 2.5 hours, diluted with water, 
and extracted with ethyl acetate three times. The organic phase was dried over sodium 
sulfate, evaporated and purified by flash column chromatography (silica gel, 0.5 to 5 % 

20 methanol in dichbromethane) yielding crude material, which was further purified by reverse 
phase preparative HPLC (C18 / acetonitrile / water / 0. 1 % trifluoroacetic acid). Evaporation 
of the appropriate fractions gave (5l?)-3-(3-fluoro-4-{6-[5-(3-hydroxy-l,l-dioxidotetrahydro- 
3-tWenyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-yl}phenyl)-5-(l£r-l,2,3- 
l,3-oxazolidia-2-one as an off-white solid (25 mg). 

25 MSIdecfio^ay):543(M+l)forC24H23FN606S 

^H-NMR (400 MHz. DMSO-d^^ 5: 2. 15 (m, 2H); 3. 13 - 3.29 (m, 4 H); 3.43 - 3.57 (m, 2H); 
3.96 (dd, 1 B); 4.30 (t, 1 H); 4.82 (m, IH); 4.86 (d, 2H); 5.18 (m, 1 H); 7.42 (dd, 1 H); 7.59 
(dd, 1 H); 7.69 (t, 1 H); 7.76 (s, 1 H); 7.99 (d, IH); 8.07 (d, 1 H); 8.18 (s, 1 H); 8.83 (s, 1 H). 

30 ExamplelS; (5/g)-3-(3-Fluoro-4-f 6-r5-a-hvdroxv-l-methvlethvD-4.5-dihvdroisoxaynl--l- 
vlliivridin-3-vl)phenvn-5-riiy->l,23-triazol-l-vlmethvB-1.3-oxazolidin-2-one 
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5-Bioi]Qo-iV^hydroxyp3Tidme-2-carboxmudoyl chloride (1.0 g, 426 ramol) and 2-methyl-3- 
buteae-2-ol (4.5 iril, 43 mmol) were combined in ethyl acetate (10 ml) and cooled to 0°C A 
solution of triethylamine (0.71 ml, 5. 1 mmol) in ethyl acetate (4 ml) was added dropwise over 
5 10 noinutes. The mixture was allowed to come slowly to room temperature over 4 hours, then 
diluted to 50 ml with ethyl acetate. The suspension was filtered, the solids were rinsed with 
ethyl acetate and the filtrate was concentrated to yield a thick oil which was soimicated with 
hexane, filtered and dried under vacuum to give crude 2«-[3-(5-bromopyridin-2-yl)-4,5- 
dihydroisoxazol-5-yl]propan-2-ol as a grey soUd, 1. Ig. This material was used in the 

10 following step without further purification. 

2-[3-(5-Bromopyridin--2-yl)-4,5-dihydroisoxazol-5-yl]propan-2-ol (200 mg, 0.70 mMol), 
(5i?)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl]-5-(lfl'-l^ 
l-ylmethyl)-l,3-oxazolidia-2-one (cf.Bxamplel3) (300 mg, 0.77 mMol), potassium carbonate 
(600 mg, 4.34 mMol), and tetrakis(triphenylphosphino)palladium(0) (85 mg, 0,074 mMol) 

15 were suspended in DMF (4 nd) and water (0.4 ml). The mixture was heated at 80 °C for 1.5 
hours, then diluted with water. The solids were collected on a filter, dissolved in methanol, 
adsorbed on silica gel and purified by flash chromatogr^hy (silica gel, 1-10% methanol/ 
dicUoromethane) to yield a solid which was triturated with ether to give (522)-3-(3-fluoro-4- 
{6-[5-(l-hydroxy-l-inethylethyl)-4,5-dihydroisoxa2ol-3-yl]pyridin-3-yl}ph^ 

20 tria2ol-l-yhnethyl)-l,3-oxazolidin-2-one as a white solid (1 16 nog). Mp 197 °C 
MS felectrosprayV 467 (M+1) for C23H23EN6O4 

^H-NMR (400 MHz. DMSO-.d^-> 5: 1.11 (s, 3H); 1.12 (s, 3H); 3.40 (d, 2H); 3.97 (dd, IH); 
4.30 (t, IH); 4.53 (t, IH); 4.64 (s, IH); 4.86 (d, 2H); 5.18 (m, IH); 7.42 (dd, IH); 7.58 (dd, 
IH); 7.69 (t, IH); 7.76 (s, IH); 7.98 (d, IH); 8.05 (d, IH); 8.18 (s, IH); 8.81 (s, IH). 

25 

Example 16; f5JgV3-r4-(6-r4.5-Bisflivdroxvmethvl)-4.5-dmvdit)isoxazol-3>vllDvridi^^ 
vl>-3-flnorophcnvl)-5-flH"l,2J-triazol-l-vlmethvn>1.3-oxa™B 
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3-(5-BroinD-2-p5ddy5-4,5-bis(hydroxyn]e%l)-4^-dihydroiOT 
(0.346 g, 1,21 mM), (5i?)-3-[3-fluoiD-4-(4A5,5-tetramethyl-l^,2-4bxaborolan-2- 
yl)phenyB-5-(m-l,23-tria2»14-ylmelhyl)-13K)xazolidin-2^ (cfExanqjlelS) (0.291 g, 
5 0.75 mM) and potassium carbonate (0.337 g, 2.4 raM) were stirred in N,N- 

dimethylformamide (5 mL). Tetrakis(triplienylphosphino)panadium(0) (0.087 g, 0.075 mM) 
was added followed by water (0.5 mL). The reaction was heated to 80 °C for two hours. 
Water was added to the mixture resulting in a precipitate that was filtered. The filtrate was 
extracted using ethyl acetate. The organic layer was dried (magnesium sulfate), filtered and 
10 concentrated. The yellow oil was diluted with dimethyl sulfoxide (1.5 mL) and purified using 
Gilson HPLC. Relevant fractions were collected and lyophilized to give the desired product 
as a yeUow solid (0.101 g). 
MS fESPV 469 (MH^ for C22H21FN6OS 

300 MHz NMR (DMSO-dgl 5: 3.74 (s. 3H); 3.3.45-3.58 (hidden by water peak, 2H); 3.97 (m, 
15 IH); 4.28 (t, IH); 4.66 (m, IH); 4.85 (d, 2H); 5.16 (m, IH); 7.39 (d, IH); 7.56 (d, IH); 7.67 (t. 
IH); 7.76 (s, IH); 7.95-8.05 (m, 2H); 8.16 (s, IH); 8.78 (s, IH). 



The intermediate for the above was prq>ared as follows: 
3-f5-BiDmo-2-pvridvl'>-4.5-bisfhydm xvmethv1'>-4.5-dihvdtt)isoxa7»1e 



20 




5-Bromo-N-hydroxypyridine-2-carboximidoyl chloride (0.500 g, 2.12 mM) was dissolved in 
tetrahydrofiiran (5 mL) and stirred at 0 °C. 2-Butene-l,4-diol (0.748 g, 8.49 mM) was added 
followed by the dropwise addition of triethylamine (0.236 g, 2.33 nM) in tetrahydioftiran 
(5naL). The reaction was let waim to room tenq)erature and stirred overnight. The yellow 
25 mixture was diluted with water and extracted using ethyl acetate. The organic layer was 
washed with water, dried (magneshim sulfate), filtoed, and concratrated to give the desired 
product as a yellow solid (0.346 g). 
MSfBSP>: 288 (MH*) for do HnBrNzOs 
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300 MHz mm rDMSO-c%^ 5: 3.57 (t, 2H); 3.79-3.98 (m, 3H); 4.68 (m, IH); 483 (t, IH); 
5.03 (t, IH); 7.85 (d, IH); 8.10 (dd, IH); 8.76 (ds, IH). 

Example 17; (5jgV3-(4>f6-r5-(2,2-Diethoxvethvl)-45-dihvdroisoxazoI-3-^^^^ 
5 3-flnorophenvl)-5-(lH"l,23-triazol»l-vlmethvl)-13-oxazoBdin-^^ 



5-Bromo-2-[5-(2,2-diethoxyethyl)-4,5-dihydroisoxazol-3-yl]pyridm^ (0.70 g, 2.13 mM), 
(5i?)-3-[3-fluoro~4-(4A5,5-tetrainethyl-13,2-dioxalx)rolan^^ 
l-ylinethyl)-l,3-oxazolidiii-2-one (cf. Examplel3) (0.550 g, 1.42 mM) and potassium 

10 carbonate (0.636 g, 4.54 mM) were combined and stirred iniV,iV-dimethylformamide (10 mL). 
Tetrakis (triphenylpliosphino)palladiuni(O) (0.162, 0.142 mM) was added foEowed by water 
(1 mL). The reaction was heated to 80 ''C for six hours then diluted with water and extracted 
using ethyl acetate. The organic lay^ was dried (magnesium sulfate), filtered and 
concentrated The yellow oil was chromatographed usmg efhyl acetate, concentrated and 

15 washed with water several times. The organic layer was dried (magnesium sulfate), filtered 
and concentrated. The yellow solid was dissolved in dichloromethane and purified on prep 
TLC plates using 80 % ethyl acetate/bexanes. Relevant bands were cut, washed with ethyl 
acetate, filtered, and concentrated to give the desired product as a white solid (0.085 g). 
MS flBSF^: 525 (MH*) for C26H29FN6O5 

20 30QMHzNMRrDMSO-d.-> 5: 0,96-1.22 (m, 6H); 1.78-2.00 (m, 2H); 3.39-3.72 (m, 6H); 3.96 
(m, IH); 4.30 (t, IH); 4.65 (t, IH); 470-494 (m, 3H); 5.10-5.25 (m, IH); 7.42 (d, IH); 7.59 
(d, IH); 7.69 (t, IH); 7.77 (s, IH); 7.90-8.10 (m, 2H); 8.18 (s, IH); 8.82 (s, IH). 
The intermediate for the above compound was prepared as follows: 

25 5-Bromo-2-r5-(2.2-diethoxyethylV4.5-dihydroisoxazol-3-yllpyridine 



5-Bromo-iV-hydroxypyridine-2-carboximidoyl chloride (0.540 g, 2.30 mM) was stirred in 
tetrahydrofuran (10 mL). 3-Butenal-diethylacetal (1.00 g, 6.93 mM) was added followed by 
sodium hypochlorite ( 15 mL) and stirred overnight. The aqueous layer was extracted using 
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ethyl acetate. The organic layer was washed with brine, dried (magnesium sulfate), filtered, 
and concentrated. The yellow oil was chromatograpbed using IS % ethyl acetate/hexanes. 
Relevant fractions were collected to give the desired product as a yellow oil (0.704 g). 
MS (ESP): 344 (MlT) for Ci4Hi9BrN203 
5 300 MHz NMR (DMSQ-d^^ 5: 1.04-1,20 (m, 6H); 1.86-1.95 (m, 2H); 3.17 (dd, IH); 3.35- 
3.65 (m, 5H); 4.63 (t, IH); 4.74-4.82 (m, IH); 7.86 (d, IH); 8.12 (dd, IH); 8.78 (ds, IH). 

Example 18: (5igV3-f3-Fhioro-4-l6-r5.5-bisflivdroxvmethvn-4^j;-H1hvdroisoxazol^ 
yllpvridin-3-vl)phenvK-5-ir4-rflttoromethYlVlH"1^3-triazol-^ 
10 nxam1idin-2.nng 



3-(5-Bromo-2-pyridinyl)-5,5(4f0-isoxazoledimethanol(400mg, 1.39 mmol), (5/?)-5-{[4- 
(fluoroinethyl)-liy-l,2,3-triazol-l-yl]rQethyl}-3-[3-fluoro-4-(4,4,5,5-teti^ 

15 dioxaborolan-2-yl)phenyl]-l,3-oxazolidin-2-one (cf. Example 13) (703 mg, 1.67 mmol), 
potassium carbonate (768 mg, 5.56 mmol), and tetralds(triphenylphosphino)palladium(0) (80 
nog, 0.07 mmol) were combined and suspended in DMF (8 ml) and water (1 ml). The mixture 
was heated at 80 °C for 2 hours, then was poured into cold water(20ml). The solids formed 
were collected, rinsed with water aad washed with dichloromethane(5ml), the solids were 

20 further purified by cohmm chromatography, eluted with 8% methanol in dichlorometbane to 
give the title conq)Ound as a white solid (275n:^) 
MS (BS¥): 501.15 (M+1) for CisHaaiysreOs 

^H-NMRf3Q0Mz^ (DMSO^d.^ 5: 3.34 (m, overlap with solvent peak, 2H); 3.51 (d, 4H); 3.95 
(dd, IH); 4.29 (t, IH); 4.88 (d, 2H); 5,02 (t, 2H); 5.18 (m, IH); 5.50 (d, br, 2H); 7.41 (dd, 
25 IH); 7.58 (dd, IH); 7-69 (t, IH); 8.0 (overlapping m, 2H); 8.41 (s, br, IH); 8.85 (s, br, 
lH)ppnL 

The intermediates for the above exanq>le were prepared as follows; 

30 3-(5-BrQmo-2-pyridinvl)-5.5r4jy)-isoxazoIedimethanol 
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Br 



2-I5,5-Bis({[termtyl(diinethyl)sayl]oxy}methyl)-4,^ 

bromopyridiiie(10.2g, 19.8iimK>l) was dissolved in anhydrous tetrahydrofuran(30ml), cooled 
down to 0°C, Tetrabatylatmnoniuin fluoride (49.4 mL, 49.4 mmol) was added drop wise to 
S the solution. The reaction loixture was allowed to warm up to room traoperature while stirring 
for ninety minutes. Ethyl acetate (100ml) and water (SQml) were added into the mixture, and 
the two lay^ were separated, the organic phase was again washed with brine, dried over 
anhydrous magnesium sulfate, concentrated under vacume and purified by column 
chronoatography, eluted with 50% hexanes in ethyl acetate to give the title conq)ound as a 



10 white soUd (4.49g). 

MS ffiSPV 288 (M+1) for CioHuBrNzOa 

^H-NMRf30QMz^ fPMSO-d^^ 5: 3.26 (s, 2H); 3.50 (q, 4H); 5.03 (m, 2H); 7.83 (d, IH); 8. 10 
(d, IH); 8.77 (s, IH). 

15 (5j;V5-fr4-nrauoromethvlVlg-L23-triazol-l-vl1methvn^ 
1.3,2>dioxaborolan-2-vIlphenvn-1.3-oxazolidin-2-one 



(5i?)-3-(3-Fluoro-4-iodophenyl)-5-{[4-(fluoromethyl)-lH4,2,3-triaTO^ 
20 oxazoUdia-2-one (cf. Example 1) (4.0 g, 9.5 mmol), bis(pinacolato)diboron (6.0 g, 23.75 
mmol), potassium acetate (3.24 g , 33.25 mmol), and 1,1- 

[bis(diphenylphosphino)ferrocene]dichloropalladixim(II) dichoromethane complex (0.695 g, 
0.95 mmol) were suspended in DMSO(25 ml). The mixture was heated at 80 °C for 90 
minutes to give a clear black solution. After cooling down to room tenq)erature, ethyl acetate 
25 (250 ml) was then added and the mixture was filtered through celite, washed with saturated 
NaCl (2 X 100 ml), dried over sodium sulfate and concentrated to dryness. The dark residue 
was dissolved m dichloromethane(30ml), followed by slow addition of hexanes(lOOml), the 




F 
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resulting precipitate was filtered and washed with 5% dichlororoethane in hexanes and 
collected as the desired product (2.73g) which was used directly as an intermediate without 
further purification. 

5 Example 19; iV-f r(5S>-3-f3-Huoro-4-f6-r5,5-bisaiydroxvmethvD-45-dihvdroi^^ 
yl1pvridin"3-vllDheavl)-2-oxo-l3-oxazoIidin-5"Vl1methvl)apetam1de 




3-(5-BronK)-2-pyridinyl)-5,5(4fl)-isoxazoledmiethanol (300mg, 1.045 mmol), iV^({(5S)-3-[3- 
10 fluoro-4-(4,4,5,5-tetrainethyl-13,2-dioxaborolaQ-2-yl)phenyl]-2-oxo-l,3-oxazo 

yl}inethyl)acetaimde (cf. Example 13) (434 mg, 1.15 mmol), potassium carbonate (577 mg, 
4.18 mmol), and tetrakis(triphenylphDsphino)palladium(0) (60 mg, 0.05 mmol) were 
combined and suspended in DMF (8 ml) and water (1 ml). The mixture was heated at 80 
for 2 hours, then was poured into cold water(80ml). The solids formed were collected, rinsed 
15 with water and washed with dichloromethane(5ml), the solids were fiarther purified by column 
chromatography, eluted with 8% methanol in dicUoromethane to give the title conq)ound as a 
white solid (140n)g) 



NMRGOOMz) (DMSO-d^^ 5: 1.82 (s, 3H); 3.30 (m, 2H); 3.40 (m, 2H); 3.53 (m, 4H); 3.80 
20 (dd. IH); 4.19 (t, IH); 4.78 (m, IH); 5.02 (m, 2H); 7.45 (dd, IH); 7.70 (m, 2H); 8.0 
(overlappmg m, 2H); 8.21 (m, IH); 8.85 (s, IH) ppm. 

The mtermediate for the above was prepeared as follows: 
3-f5''Bromo-2-pyridmylV5,5f4£n-isoxazoledimethaaol 



2-[5,5-Bis({ [ferf-butyl(dunethyl)silyl]oxy }methyl)-4,5-dihydroisoxazol-3-yl]-5- 
bromopyridiQe(10.2g, 19.8mmol) was dissolved in anhydrous tetrahydrofuran(30ml), cooled 
down to 0°C, Tetrabutylammonium fluoride (49.4 mL, 49.4 mmol) was added dropwise to the 
solution. The reaction mixture was allowed to warm up to room tenq)erature while stirring for 



MS (ESF): 459.13 (M+1) for C22H23FN4O6 




OH 



25 
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ninety minutes. Ethyl acetate (lOQml) and water (SOml) were added into the noixture, and the 
two layer were separated, the organic phase was again washed with brine, dried over 
anhydrous magnesium sulfate, concentrated under vacume and purified by column 
chromatography, eluted with 50% hexanes in ethyl acetate to give the title con5)Ound as a 
5 white solid (4.49g). 

MS fESPV 288 (M+1) for CioHnBrNaOa 

^H-NMRf30Q Mz^ nPMSO-dx^ 5: 3-26 (s, 2H); 3.50 (q, 4H); 5.03 (m, 2H); 7.83 (d, IH); 8.10 
(d, IH); 8.77 (s, IH). 

10 A^-r(f5y^-3-r3-fluoro-4-r4.4.5,54etramethvl-1.3,2-dioxaborolan->2-vD^^^ 
nYazolidiTi-S-yl ] Tnethy 1^acetflmide 



iV^{[(55)-3-(3-Fluoro-4-iodophenyl)-2-oxo4,3<>xazohdin-5-yl]^ (1.0 g, 2.65 

nomol), bis(pinacolato)diboron (1.68 g, 6.6 mmol), potassium acetate (0.9 g , 9.27 iDomol), and 

15 1, r-[bis(diphenylphosphiao)ferrocene]dichloropalladium(II) dichoronaefhane covapl&K (0. 194 
g, 0.265 mmol) were suspended in DMSO(10 ml). The mixture was heated at 80 for 90 
minutes to give a clear black solution. After cooling down to room ten^erature, ethyl acetate 
(150 nil) was added and the mixture was filtered through celite, washed with saturated brine 
(2 X 100 ml), dried over sodium sulfate and concentrated to dryness. The dark residue was 

20 dissolved in dichloromethane(5ml), followed by slow addition of hexanes(20ml), the resulting 
precipitate was filtered and washed with 5% dichloromethane in hexanes and collected as the 
desired product(0.99g) which was used directly as an inteonediate without further 
purification. 

25 Examule 20: (5jg)>3"(3-FluorQ-4-f 5-r5-(2-hvdroxvethvlV45-dihvdroisoxazol-'3- 
YnpviidinO-vllphenvlV5-aH>l,2.3*triazol-l-vlmethvIV 1^:^^ 




F 
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Using essentially the same procedure as for Exanq)le 16 but starting with 2-[3-(S- 
brornDpyrijdin-2-yl)-4,5-dihydioisoxazol-5-y5ethm (0.305 g, 1. 10 rxM) gave the title 
con[90iind as an off-white solid (0.07S g). 
MS (ESP) : 452 (MH*) for C22H21EN6O4 
5 300 MHz NMR fDMSOd^^ 5: 2.98 (t, 2H); 3.27-3.40 (2H, hidden by water peak); 3.73-3.77 
(no, 2H); 3.96-3.99 (m, IH); 4.30 (t, IH); 4.86 (d, 2H); 4.93 (t, IH); 5.18-5.21 (m, IH); 6.86 
(s, IH); 7.43 (d, IH); 7.68 (d, IH); 7.72 (t, IH); 7.77 (s, IH); 8.07-8.16 (m, 2H); 8.18 (s, IH); 
8.88 (s,lH). 

The intemiediate for the above confound was prepared as fbUows: 
10 2-r3-(5-BrDmopyridin-2-vlV4.5-dihydroisoxazn1-5-y1]ethann1 



5-BromD-iV-hydroxypyridme-2-carboxinudoyl chloride (1.00 g, 4.25 uM) was stirred in 
tetrahydrofaran (20 mL). 3-ButOT-l-ol (0.764 g, 10.6 wM) was added followed by sodium 
hypochlorite (30 mL) and stirred overnight The aqueous layer was extracted using ethyl 
15 acetate. The organic layer was washed with brine, dried (magnesium sulfate), filtered, and 
concentrated. The yellow oil was chronoatographed using 10-50 % ethyl acetate/hexanes. 
Relevant fractions were concentrated to a brown oil that was purified using prep TLC plates 
using 50 % ethyl acetate/hexanes to give the desired product as a yellow solid (0.352 g). 
MS (ESP): 272 (MH^) for CioHnBrNzOj 



20 300 MHz NMR f DMSO-d^^ 5: 2.96 (t, 2H); 3.26-3.40 (2H, hidden by water peak); 3.74 (q, 
2H); 4.92 (t, IH); 6.81 (s, IH); 7.95 (d, IH); 8.20 (d, IH); 8.83 (s, IH). 

Example 21; tert-Butvl 3-f5-(2-fhioro-4>rf5JZ)-2-oxo>5>aH4.23-triazol-l-vhnethvB-l>3- 
oxazoUdin-3-YflphepyUPYridin-2-Yl)-4,5-dil^ydroi^pxaTO^^^ 



^er^-Butyl3-(5-bromDpyridin-2-yl)-4,5-dihydroisoxazole-5-carboxylate (1.37 g, 4.20 mMol), 
(5/?)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-13,2-dioxaborolan-2-yl)phenyl]-5-(lJ^^ 
l-y]methyl)-l,3-oxazolidin-2-one (L96 g, 5.04 mMol) (cf.Exanq)le 13), potassium carbonate 
(3.5 g, 25.4 mMol), and tetrakis(triphenylphosphmo)pa]ladium(0) (440 mg, 0.38 mMol) were 




25 
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suspended ia DMF (20 ml) and water (2 nil). The mixture was heated at 80 for 45 
minutes, dfluted with water, and extracted with ethyl acetate. The organic phase was washed 
with saturated sodium chbride, dried over sodium sulfate, evaporated and purified by flash 
chromatography (silica gel, 0-5-5% MeOH/CH2Cl2) to yield a solid which was triturated with 
5 ether to give fe/t-butyl 3-(5-{2-fluoro-4'[(51J)-2-oxo-5-(lii^-l,2,3-triazol4-yhiiethy^ 
oxazolidin-3-yl]phenyl}pyridm-2-yl)-4,5-dihydroisoxazole-5-carboxylate as an off-white 
soUd(1.2g). Mp 165-168 °C 
MS relectrosprav^: 509 (M+1) for C25H25FN6O5 

^H-NMR r4G0 MHz. DMSO-d^^ 5: 1.44 (s, 9H); 3.59 (dd, IH); 3.80 (dd, IH); 3.96 (dd, IH); 
10 4.30 (t, IH); 4.86 (d, 2H); 5.19 (m, 2H); 7.42 (dd, IH); 7.59 (dd, IH); 7-69 (t, IH); 7.77 (s, 
IH); 8.01 (d, IH); 8.08 (d, IH); 8.18 (s, IH); 8.83 (s, IH). 

The intermediate for BKamplQ 21 was prepared as follows: 

5-BromD-iV-hydroxypyridme-2-carboxumdoyl chloride (1.0 g, 4.26 mmol) and ^er^-butyl 
15 acrylate (3 ml, 20.5 mmol) were combined in ethyl acetate (10 nal) and cooled to 0 °C. A 
solution of triethylamine (0.71 ml, 5.1 mmol) m ethyl acetate (2 ml) was added dropwise over 
10 minutes. The mixture was stirred 45 mmutes at O^C, the suspension was filtered, the 
solids w^ rinsed with ethyl acetate and the filtrate was concentrated to yield crude r^rt-butyl 
3-(5-hron3opyridm-2-yl)-4,5-dihydroisoxazole-5-carboxylate as a thick yellow oil, 1.37 g. 
20 Thismaterial was used without further purification. 

oxazoHdm-3-vlTphenvl>Dvridin*2>vD"4^5"tiibY'^™isoMzolc*5"C^ 



25 ^erf-Butyl 3-(5-{2-fluoro-4-[(5i?)-2-oxo-5-(lJy-l,2,3-triazol-l-yhnefhyl)-l,3-oxazoUdin-3- 
yl]phenyl}pyridin-2-yl)-4,5-dihydroisoxazole-5-carboxylate (Example 21)(0.2 g, 0.39 mmol) 
was dissolved in trifiuoroacetic acid (3 nol) and stirred at room temperature for 1 hour. The 
solution was evaporated to give a residue, which was triturated with a 1:5 noixture of 
methanol: diethyl ether. The resulting solid noaterial was dried in vacuo to yield the title 

30 coDq)ound as an off-white solid (160 n^g). Mp 190-194 °C 
MS felectrospravV 453 (M+1) for CziHnFNeOs 




o 
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^H-NMR f400 MHz. DMSO-d.^ 5: 3.63 (dd, IH); 3.79 (dd, IH); 3,96 (dd, IH); 430 (t, IH); 
4.86 (d, 2H); 5.18 (m, IH); 5.24 (dd, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.70 (t, IH); 7.76 (s, 
IH); 8.01 (d, IH); 8.08 (d, IH); 8.18 (s, IH); 8.84 (s, IH). 

5 Example 23; 3-(542-Flttoro-44r5j;)-2-oxo-5-(lH-1.2J-Mazol-l-vMethvD-l,3-oxazoK^^ 
3-vl1pheTiyl}pyridiTi-2«vl^-Ar.A^-dlmftthy1-4^^-dihYrii^ifi OXM^ 

F. 0 



3-(5-{2-Huoro-4-[(5i?)-2K>xo-5-(lfr-l,23-triazol-l-ylinethyl)-13 

yl]phenyl}pjTidin-2-yl)-4,5-dihydioisoxazole-5-carboxy acid (Example 22) (110 mg, 0.24 
10 mmol), pentafluorophenol (90 mg, 0.49 mmol), 4-(dimethylamino)pyridiiie (3 mg, 0.025 
nmiol) and DMF (1 m^ w^e combined to give a clear solution. l-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrocMoride (90 mg, 0.47 mmol) was added, 
the solution was stirred at room ten;)erature for 1.5 hours and diluted with ethyl acetate. The 
ncuxture was washed with wat^ and saturated sodium chloride, dried over sodium sulphate 
15 and evaporated to give the pentafluorophenyl ester as a thick oil (150 mg). The 

pentafluorophenyl ester was combined with dimethylamine (2M THF solution, 1.25 ml, 2.5 
mmol), dioxane (1 ml) and DMF (0.5 ml). The mixture was warmed to 60 °C for 5 hours, 
stirred at room ten5)erature for 3 days, evaporated, redissolved in methanol and adsorbed on 
silica gel Purification by flash chromatography (silica gel, 0.5-5% MeOH/CHaCk) gave a 
20 solid which was triturated with ether and dried in vacuo to give the title conqjouud as an off- 
white solid (55 mg). Mp 180-190 °C 
MS relectiDsprav^: 480 (M+1) for C23H22FN7O4 

^H-NMR (400 MHz. DMSO-d^^ 5: 2.89 (s, 3H); 3.12 (s, 3H); 3.60 (dd, IH); 3.87 (dd, IH); 
3.96 (dd, IH); 4,30 (t, IH); 4.86 (d, 2H); 5.18 (m, IH); 5.66 (dd, IH); 7.42 (dd, IH); 7.59 (dd, 
25 IH); 7.70 (t, IH); 7.77 (s, IH); 7.99 (d, IH); 8.07 (d, IH); 8.18 (s, IH); 8.84 (s, IH). 

Example 24; 3-r542-Fluoro-4-rf51g>-2-oxo-5-aH-l,23>triazol-l-vlmeihvIV13-oxaz^^ 
3->vl1phenYl}Tivridi n-2-vlViV-methvl-4.5-dihvdroisoxazolp»g-rflA 
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3-(5-{2-Huoro-4-[(5i?)-2-oxo-5-(li/-l,23-triazol-l-y]ine%^^ 

yl]phenyl}pyridiii-2-yl)-4,5-dihydroisoxazole-5-carboxylic acid (Example 22) (250 mg, 0.55 
mmol), pentafluorophenol (200 mg, 1.09 mmol), 4-(dimethylammo)pyridme (12 mg, 0.10 
5 mmol) and DMF (2 ml) were combined to give a clear solution. l-[3- 

(dimethylamino)propyri-3-ethylcarbodiimide hydrochloride (200 mg, 1.04 mmol) was added, 
the solution was stirred at room tenperature for 3 hours and diluted with ethyl acetate. The 
jnixture was washed with water and dried over sodium sulphate and evq)orated to give the 
pentafluorophenyl ester as a thick oil. The pentafluorophenyl ester was combined with 

10 methylamine (2M THF solution, 3 ml, 6 mmol) and dioxane (3 ml). The mixture was warmed 
to 60 °C in a sealed vessel tor 1.5 hours, ev£q)orated, redissolved in methanol and adsorbed on 
silica gel Purification by flash chronoatography (silica gel, 0.5-5% methanol/ 
dichloromethane) gave a solid, which was triturated with ether and dried ia vacuo to give the 
title confound as a light yellow solid (141 ing). Mp 185-195 °C 

15 MS felectrospravV 466 (M+n for CooHoaPN^iOa 

'H-NMR (400 MHz. DMSO-dg^ 5: 2.63 (d, 3H); 3.61 (dd, IH); 3.73 (dd, IH); 3.96 (dd, IH); 
4.30 (t, IH); 4.86 (d, 2H); 5.15 (dd, IH); 5.18 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, 
IH); 7.76 (s, IH); 8.00 (d, IH); 8.08 (d, IH); 8.18 (s, IH); 8.22 (m, IH); 8.84 (s, IH). 

20 Example 25; (5/g)>343-Fluoro-4-r6-(5-frf2-hvdroxvethvl>sulfonvllmethvn^ 
dihvHrnifinTO7n1-:^-y nBvridm>3-vl1phenvll-S-aH4,2,3«Mazol^l-vto^ 
oxazolidin-2-one 



2-({[3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methyl}sulfonyl)ethanol (309 mg, 
25 0.88 mMol), (5l?)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl]-5-(liy^ 
l,2,3-triazoH-ylmethyl)-l,3-oxazoUdin-2-one (cf. Exanple 13) (377 mg, 0.97 mMol), 
potassium carbonate (731 mg, 5.297 mMol), and tetralds(triphenylphosphino)palladiun[i(0) 
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(102 iDg, 0-088 mMol) were suspended in DMF (5 nol) and water (0.5 ml). The mixture was 
heated at 85 °C for 1 hour, diluted with water, and extracted with ethyl acetate three times. 
The organic phase was dried over sodium sulfate, evaporated and purified hy flash cohmm 
chromatography (silica gel, 0.5 to 5 % methanol fai dicMoromethane) the title compound as an 
5 off-white solid (84 mg): melting point: 210 °C 
MS relectrosprayV 531(M+1) for C23H23FN6O6S 

^H-NMR (400 MHz, DMSO-d^^ 5: 3.34 - 3.49 (m, 3H); 3.56 (dd, IH); 3.67 ^ 3,79 (m, 2 H); 
3.81 (q, 2H); 3.96 (dd, 1 H); 430 (t, 1 H); 4.86 (d, 2H); 5.16 (t, 2H); 5.19 (m, 1 H); 7.42 (dd, 
1 H); 7.59 (dd, 1 H); 7.70 (t, 1 H); 7.77 (s, 1 H); 8.01 (d. IH); 8.08 (d, 1 H); 8. 18 (s, 1 H); 

10 8.84 (s,lH). 

The intermediates for Example 25 were prepared as follows: 
[3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]mefhanol (5 g, 19.46 mmol) was 
dissolved in dichloromethane (100 ml). Triphenylphosphine (7-66 g, 29.2 mmol) and carbon 
tetrachloride (9.36 ml, 97.28 mmol) were added and the noixture was stirred at room 

15 temperature for 2 hours, Additk)nalportions oftriphenylphosphine (1.5 g, 5.73 nainol) and 
carbon tetrachloride (2.5 nd, 30 mmol) were added and stirrmg was continued tot 2 more 
hours. The solution was concentrated and purified by flash chromatography (silica gel, 7: 3 
hexane: methylene chloride) followed by precipitation from methylene chloride solution with 
hexane to yield 5-bromD-2-[5-(cWoromethyl)-4,5-dihydroisoxaz»l-3-yl]pyridn^^ as a white 

20 solid (2.05 g). This naaterial was contajomated with triphenylphosphine oxide, ai^ 
in the next step without further purificatioa 

5-BronK)-2-[5-(chloromethyl)-4,5-dihydroisoxazol-3-yl]pyridine (500 mg, 1.82 mmol), 2- 
merc^toethanol (157 nog, 1.99 mmol), potassium carbonate (502 mg, 3.64 nnnol) and DMF 
(20 ml) were combmed and warmed to 50 °C for 2.5 hours. An additional portion of 2- 

25 m^captoethanol (78 mg, 0.99 mmol) was added and the mixture was warmed at 50 ''C for 18 
hours more, and then stirred at room ten:^)erature for 72 hours. The noixture was diluted with 
ethyl acetate, washed with water, dried over sodium sulphate and evaporated. Purification by 
column chromatography (silica gel, 10 to 100% ethyl acetate in hexanes) yielded 2-({[3-(5- 
bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yllmethyl}thio)ethanol as a thick yellow oil This 

30 material (300 mg, 0.943 mmol) was dissolved in acetonitrile (5 ml); water (4 ml), and 

potassium peroxomonosulf ate (Oxone, 759 mg, 1.226 namol) were added and the mixture was 
stirred at room temperature for 4 hours. The solution was diluted with ethyl acetate, washed 
with water and dried over sodium sulfate. Evaporation yielded crude 2-({[3-(5-bromopyridin- 
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2-yr)-4,5-dihyd3X)isoxazol-5-yl]inethyl}sulfonyI)et^ as a thick oil (309 mg). ^H-NMR 
f300MHz.DMSO^d^ ^ ^ 5: 3.21 - 3.42 (m, 4H); 3.54 (dd, IH); 3.61 - 3.74 (m, 2H); 3.80 (q, 
2H); 5.19 (m, 2H); 7.87 (d, IH); 8.14 (dd, IH); 8.80 (d, IH). 

5 Example 26; f5ig>-3"r3-Fluoro-4-(645-rhvdroxvfahenvnmet1iYl1-4^,^-di^ 

Yl>Tivridin"3-vl^phenvll-5-flH-l>23-triazoI-l-vlmethvD-13"^ (Isomer A) 

and Example 27; Isomer B 



[3-(5-BioxnDpyridin-2-yl)-4,5-dihydroisoxa2ol-5-yl](phenyl)i^ isomer A (107 nog, 
10 0.32inMol), (5jR)-3-[3-fluoro-4-(4,4,5,5-tetramBlhyl-13,2-dioxalx)ro^^ 

l,23-triazol-l-ylmethyl)-l,3-oxazolidin-2-oiie (cf.Bxaiiq)le 13) (137 mg, 0.353 mMol), 
potassium carbonate (266 mg, 1.92 ixMol), and tetrakis(triphiBnylphospliino)paUadi^ (37 
mg, 0.032 mMol) were suspended in DMF (5 ml) and water (0.5 ml). The mixture was heated 
at 85 for 2 hours, diluted with water, and extracted with ethyl acetate. The organic phase 
15 was washed with saturated sodium chloride, dried over sodium sulfate, evaporated and 

purified by flash chromatogrephy (silica gel, 0,5-5% M&OWCHzCk) to yield Isomer A of the 
title con[5)ound as a pale yeltow solid (87 mg). Mp 190 
MS felectiDspravV 515 (M+1) for C27H23FN6O4 

^H-NMR (300 MHz, DMSO-d^^ 5: 3.27 (dd, 1 H); 3.48 (dd, 1 H); 3.96 (dd, 1 H;) 4.29 (t, 1 
20 H); 4.74 - 4.98 (m, 4 H); 5.11 - 5.25 (m, 1 H); 5.80 (d, 1 H); 7.20 - 7.49 (m, 6 H); 7.58 (d, 1 
H); 7.68 (t, 1 H); 7.74 - 7.81 (m, 1 H); 7.97 (d, 1 H); 8.04 (d, 1 H); 8.11 - 8.26 (m, 1 H); 8.73 - 
8.85 (m, 1 H) 

[3-(5-BroinDpyridm-2-yl)-4,5-diliydroisoxazol-5-yl](phenyl)methaQol, isomer B (130 mg, 
039 mMol), (52?)-3-[3-fluoro-4-(4,4,5,54etraniethyl-l,3,2-dioxaborolan-2-yl)^ 
25 l,2,3-tria2oH-yhnethyl)-l,3-oxazolidin-2-one (cf.Example 13) (167 mg, 0.429 mMol), 

potassium carbonate (322 mg, 2.34 mMol), and tetrakis(triphenylphosphino)palladium(0) (45 
mg, 0.039 mMol) were suspended in DMF (5 ml) and water (0.5 ml). The mixture was heated 
at 85 °C for 1.5 hours, diluted with water, and extracted with ethyl acetate. The organic phase 
was washed with saturated sodiimi chbride, dried over sodium sulfate, evaporated and 
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piirified by flash chroinatogr^hy (silica gel, 0.5-5% MeOH/dicUoromethane) to yield Isoio^ 
B of die title compoimd as an off-white solid (131 mg). Mp 182 ''C 
MS felectroq)ravV 515 (M+1) for C27H23FN6O4 

^H-NMR (300 MHz. DMSO-dU^ 5: 3.22 (dd, 1 H); 3.33 (dd, 1 H); 3.95 (dd, 1 H); 4.29 (t, 1 
5 H); 4.69 (t, 1 H); 4.86 (d, 2H); 4.92 (m, IH); 5.18 (m, 1 H); 5.71 (d, 1 H); 7.21 - 7.45 (m, 6 
H); 7.58 (d, 1 H); 7.67 (t, 1 H); 7.76 (s, 1 H); 7.93 (d, 1 H); 8.03 (d, 1 H); 8.18 (s, 1 H); 8.77 
(s,lH) 

The intermediates were prepared as follows: 

10 Benzaldehyde (Ig, 9.42 mmol) was dissolved in THF (8 ml) and cooled to 0 °C. 

Vinylmagnesium bromide (IM THF solution, 9.89 ml, 9.89 mmol) was added and the 
solution was stirred at 0 for 1 hour. The mixture was diluted with ether, washed with 
water, then saturated NaCl, dried over sodium sulfate and evaporated to yield l-phenylprop-2- 
en-l-ol as a pale yellow oil (1.16 g). 

15 ^H-NMR r3QQ MHz. DMSO-d.^ 5: 5.05 (m, 2H); 5.24 (dt, IH); 5.49 (d, IH); 5.88-5.99 (m, 
IH); 7.19-7.36 (m,5H). 

5-BronK)-iV'-hydroxgrpyridiae-2-carboxiniidoyl chloride (189 nog, 2.08 mmol) and 1- 
phenylprop-2-en-l-ol (558 mg, 4.16 mmol) were combined in ethyl acetate (10 mJ) and 
cooled to 0 ''C. A solution of triethylamine (0.40 ml, 2.29 mmol) in ethyl acetate (4 ml) was 

20 added dropwise over 10 mmutes. Themixture was stirred at 0°C for 1 hour, then diluted to 
40 ml with ethyl acetate. The suspension was filtered, the sohds were rinsed with ethyl 
acetate and the filtrate was concentrated to yield a thick oil which was purified by flash 
chromatography (siUca gel, 5-50% ethyl acetate / hexanes) to resolve the product 
diastereomers into 2 racemic mixtures. Ihe relative stereochemistry of the resolved 

25 confounds was not determined, the racemates were designated as isomer A (tb Rf = 0.4, 
silica gel, 80:20 hexanes : ethyl acetate) and isomer B (dc Rf = 0.25, silica gel, 80:20 hexanes 
: ethyl acetate). Yield of [3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5- 
yl](phenyl)methanol: isomer A (169 mg), isomer B (174 mg). 

Isomer A: ^H-NMR (300 MHz> DMSO-Pgl 5 ppm 3.24 (dd, 1 H); 3.41 (dd, 1 H); 4.78 (t, 1 
30 H); 4.87 (m, 1 H); 5.78 (d, 1 H); 7.23-7.43 (m, 5 H); 7.83 (d, 1 H); 8.10 (dd, 1 H); 8.76 (d, 1 
H) 
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Isomer B: ^H-NMR f30Q MHz. DMSO-Dfi^ 8 ppm3.1R (dd, 1 H); 3.29 (dd, 1 H); 4.67 (t, 1 
H); 4.92 (m, 1 H); 5.70 (d, 1 H); 7.22-7.43 (m, 5 H); 7.79 (d, 1 H); 8.08 (dd, 1 H); 8.73 (d, 1 
H) 



5 Example ( 5jg)-3-(3-Muoro-4-f 645-(l-hvd^oxvcvdopentvl)^4^^-Hihyd^oisoxazo^ 
vllDvridin-3-vnpheTivlVS>aH4,2J-Mazol4-vlmethvlVl>3-^^ 




l-[3-(5-Broii3opyridm-2-yl)-4,5-dihydroisoxazol-5-yl] (86 rpg, 0.276 mMol), 

(5if)-3-[3-flmio-4-(4,4,5,5-tetramethyl43>dfo^^ 

10 l-yliriethyl)-l,3-oxazolidm-2-oiie (cfExanple 13)(118 mg, 0.304 mMoI), potassium 

carbonate (229 mg, 1.66 mMol), and tetra]ds(triphenylphosphmo)paIIadiiini(0) (32 mg, 0.028 
nMol) were suspended in DMF (5 ml) and water (0.5 ml). The mixture was heated at 85 ""C 
for 1.5 hours, diluted with water, and extracted witih ethyl acetate. The organic phase was 
washed with saturated sodium chloride, dried over sodiun^ sulfate, evaporated and purified by 

15 flash chromatography (silica gel, 0.5-5% MeOH/CHaCU) to yield (5i?)-3-(3-fluoro-4-{6-[5- 
( 1 -hydroxycyclopentyl)-4,5-dfliydroisoxazol-3-yl]pyridiQ-3-yl}phenyl)-5-( IH- 1 ,2,3-triazol- 1 - 
yhnethyl)-l,3-oxazolidin-2-one as a beige solid (82 mg). Mp 225 °C 
MS felectrosprav^: 493 (M+1) for C25H25FN6O4 

^H-NMR (300 MHz, DMSO-d^^ 5: 1.494.78 (m, 8H); 3.37-3.46 (m, 2 H); 3.96 (dd, 1 H); 
20 4.29 (t, 1 H); 4.53 (s, 1 H); 4.67 (t, 2H); 4.86 (d, 2H); 5. 18 (m, 1 H); 7.42 (dd, 1 H); 7.58 (dd, 
1 H); 7.68 (t, 1 H); 7.76 (s, 1 H); 7.98 (d, 1 H); 8.05 (d, 1 H); 8.18 (s, 1 H); 8.81 (s, 1 H). 



The intermediates were prepared as foUows: 

Cyclopentanone (3.16 ml, 35.7 mmol) was dissolved m THF (15 ml) and cooled to 0 °C. 
25 Viuylmagnesium bromide (IM THF solution, 37.4 ml, 37.4 mmol) was added and the 
solution was stirred at 0 °C for 1 hour. The mixture was diluted with ethyl acetate, washed 
with water, then saturated NaCl, dried ov^ sodium sulfate and ev^orated to yield 1- 
vinylcyclopentanol as a pale yellow oil (3.12 g). 

5-Bromo-i\r-hydroxypyridine-2-carboximidoyl chloride (1.6 g, 6.81 mmol) and 1- 
30 viaylcyclopentanol (1.53 g, 13.62 nnnol) were combined in ethyl acetate (15 ml) and cooled 
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to 0 °C. A solution of triethylamine (1.04 ml, 7.49 mmol) in ethyl acetate (5 mO was added 
dropwise over 10 minutes. The mixture was stirred at for 1 hour, thm diluted to 40 ml 
with ethyl acetate. The suspension was filtered, the solids w^e rinsed with ethyl acetate and 
the filtrate was concentrated to yield a thick oil which was purified by flash chromatography 
5 (silica gel, 15-50% ethyl acetate / hexanes). Ev£5)oration of the appropriate fi:actions yielded 
l-[3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]cyclopentanol as a red oil (858 mg). 
^H-NMR (300 MHz, DMSO-Pg) 5 ppm 1.40-1.75 (m, 6 H); 1.85-2.17 (m, 2 H); 3.29-3.42 
(m, 2 H); 4.51 (s, 1 H); 4.65 (t, 1 H); 7.82 (d, 1 H); 8.10 (dd, 1 H); 8.76 (d, 1 H) 

10 Ryam^lP IQ; l-r3-(5-f 2-Fluoro-44f5g)-2-oxo-5-aif-l,2 J-triazol-l>vhnethvD-l J- 
oxazolidin-3-vl1phenYl)pvridin-2>Yl)-4.5-dihvdn)isoxazol-S-vll-2-methvlpropvl^ 
naphthvlacetate ( Isomer A> and Example 30 (IsomerB^ 




l-[3-(5-Brornopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]-2-inethylpropyl 2-naphthylacetate (451 
15 mg, 0.97 mMol), (51?)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl]-^ 
(lfr-l,2,3-triazol-l-yhnethyl)-l,3-oxazolidin-2-one (cf. Example 13)(412n[ig, 1.062 mMol), 
potassium carbonate (800 mg, 5.79 mMol), and tetra]dB(triphenylphosphino)pa]ladiuni(0) 
(1 12 mg, 0.097 mMol) were suspended in DMF (5 nol) and water (0.5 ml). The mixture was 
heated at 85 for 1.5 hours, diluted with water, and extracted with ethyl acetate. The 
20 organic phase was washed with saturated sodium chloride, dried over sodium sulfate, 

evaporated and purified by flash chromatography (silica gel, 0.5-5% MeOH/CH2Cl2) to yield 

l-[3-(5-{2-fluoro-4-[(52?)-2-oxo-5-(lff-l,23-triazol-l-ylmethyl)-13"^^ 
yl]phenyl}pyridin-2-yl)-4,5-dihydroisoxazol-5-yl]-2-m&thylpropyl2-naphthylacetate as a 
Ught yellow solid (575 mg). A portion (100 mg) of the diastereomeric product mixture was 
25 partially resolved by reverse phase preparative HPLC (Phenomenex 4 micron Synergi MAX- 
RP C12, 4.6 X 100 mm, isocratic elution 45:55 acetonitrile : water, 0.1% trifluoroacetic acid, 
20 ml/miu.) into 2 co-eluting isomeric mixtures, A (eluted fromcolunim first) and B (eluted 
second). 

Isomer mixture A: off-white solid (20 mg) Mp 102 °C: 
30 MS felectrospravV 649 (M+n for &<H<i,PN<Qc 
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^H-NMR nOQ MHz, DMSO-d^^ 5: 0.87 (2 x d, 6H); 1.87 (m, IH); 3. 19 (dd, IH); 3.46 (dd, 1 
H); 3.80 (s, 2 H); 3.97 (dd, IH); 4.31 (t, 1 H); 4.87 (d, 1 H); 4.92-5.01 (m, 2H); 5.19 (m, 1 H); 
7.38 (m, 2H); 7.45 (dd, 1 H); 7.58-7.74 (m, 7 H); 7.77 (s, 1 H); 7.85 (d, 1 H); 8.00 (d, 1 H); 
8,19 (s,lH); 8.75 (s,lH) 
5 Isomer mixture B: off-white solid (22 mg) Mp 85 °C: 
MS felectrospravV 649 (M+1) for CseHssENeOs 

^H-NMR (300 MHz. DMSO^d^^ S: 0.87 & 0.92 (2 x d, 6H); 2.06 (m, IH); 3.02 (dd, IH); 
3.51 (dd, 1 H); 3.81 (dd, 2 H); 3.98 (dd, IH); 431 (t, 1 H); 4.87 (m, 3 H); 5.00 (m, IH); 5.19 
(m, 1 H); 7.29 (dd, IH); 7.39 (in, 2H); 7.44 (dd, 1 H); 7.58-7.75 (m, 6 H); 7.77 (s, 1 H); 7.90 
10 (d, 1 H); 8.00 (d, 1 H); 8.19 (s, 1 H); 8.70 (s, 1 H) 

The intermediates were prepared as follows: 

Isobutyraldehyde (2.0 g, 27.7 mmol) was dissolved in THF (14 ml) and cooled to 0 ^'C. 
Vinylmagnesimn bromide (IM IHF solution, 29.1 ml, 29.1 mmol) was added and the 

15 solution was stirred at 0 **C for 30 minutes. The mixture was diluted with diethyl ether, 
washed with water, then saturated brine, dried over sodium sulfate and evaporated to yield 4- 
methylpent-l-en-3-ol as a pale yellow oil (2.9 g), contaminated with diethyl ether. The 
material was used in the next step without further purification. 
5-Bronao-iV^hydroxypyridine-2-carboximidoyl chloride (1.64 g, 6.99 nomo^ and 4- 

20 methylpent-l-en-3-ol (1.40 g, 14.0 mmol) were coihbined in ethyl acetate (15 ml) and cooled 
to 0°C. A solution of triethylamine (1.07 ml, 7.69 mmol) in ethyl acetate (5 mO was added 
dropwise over 10 minutes. The mixture was stirred at C^C for 1 hour, then diluted to 40 ml 
with ethyl acetate. The suspension was fOtered, the solids were rinsed with ethyl acetate and 
the filtrate was concentrated to yield an orange oil which was purified by flash 

25 chromatography (silica gel, 15-80 % ethyl acetate / hexanes). Evaporation of the appropriate 
fractions yielded l-{3-[5-(bronaDmethyl)pyridin-2-yl]-4,5-dihydroisoxazol-5-yl)-2- 
methylpropan-l-ol as a white solid (1.03 g). 

^H->MR (300 MHz, DMSO-Pgi 8 ppm 0.91 (m, 6H); 1.64-1.85 (m, 1 H); 3.11-3.17 (ddd, 1 
H); 3.21-3.45 (m, 3H); 4.67-4.81 (m, 1 H); 4.82 & 4.98 (2 xd, 1 H); 7.83 (dm, 1 H); 8.11 
30 (ddd, IH); 8.76 (t,lH) 



l-{3-[5-(Bromomethyl)pyridin-2-yl]-4,5-dihydroisoxazol-5-yl}-2-methylpropan-l-ol (614 
mg, 2.05 mmol) and 2-naphthylacetic acid (1.53 g, 8.21 mmol) were dissolved in DMF (10 
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ml), diisopropylcarbodiiinide (1.28 ml, 8.21 mMol), and 4-diiDetbylaiaiQopyridine (5 nig» 
0.04 mMoI) were added and the solution was stirred at room tenqserature for 30 minutes. The 
mixture was diluted with water, and extracted with ethyl acetate. The organic phase was 
washed with saturated sodium chbride, dried over sodium sulfate, evaporated and purified by 
5 flash chromatography (silica gel, 15% ethyl acetate / hexanes) to yield l-[3-(5-bromopyridin- 
2"yI)-4,5-dihydroisoxazol-5-yl]-2-methylpropyl 2-naphthylacetate as an off-white solid (483 

^H-NMR rSOO MHz. DMSO-d^^ 5: 0.86 (m, 6H); 1.85 & 2.05 (2 x m, IH); 2.89 & 3.09 (2 x 
dd, 1 H); 3.39 (m, 1 H); 3.79 (dd, 2 H); 4.80 ^ 5.01 (m, 2H); 7.28 (d, 1 H); 7.40-7.46 (m, 2 
10 H); 7.60-7.77 (m, 5 H); 8.00 (dd, 1 H); 8.60 (dd, 1 H) 

Example 31: 2g)-3-(3-FhiorO"446>-r5-fl-hvdroxv-2-methvlff r9 pyl)-4^S-Hi^ 
vl1pvridin-3-vl)phenvlV5-(lH4.23-triazol4-vhneth vlVl^^^^ Osomer 
and TCvample ^2 (Isomer B't: 



15 ^ 

l-[3-(5-{2-Huoio-4-[(5i?)-2-oxo-5-(lH-l,2,3-triazol-l-yhnethyl)-l,3-oxazoM 
yl]phenyl}pyridin-2-yl)-4,5-dihydroisoxazol-5-yl]-2-inethylpropyl2-napliA 
(diastereomeric product mixture A plus B), 419 mg, 0.646 mmol) was dissolved in methanol 
(50 ml) and ethanol (25 ml). Potassium carbonate (534 mg, 3.88 mmol) and water (4 ml) 

20 were added and the mixture was stirred at room temperature for 18 hours. The solution was 
diluted with water, and extracted twice with ethyl acetate. The organic phase was dried over 
sodium sulfate, evaporated and purified by flash chromatography (siUca gel, 0.5-5% 
MeOH/CHaClz) to yield (51?)-3-(3-fluoro-4-{6-[5-(l-hydroxy-2-methylpropyl)-4,5- 
dihydroisoxazol-3-yl]pyridin-3-yl}phenyl)-5-( IH- 1 ,2,3-triazol- 1 -yhnethyl)- l,3-oxazolidin-2- 

25 one as an orange solid (200 mg). The diastereomeric product mixture was partially resolved 
by reverse phase preparative HPLC (Phenomenex 4 micron Synergi MAX-RP C12, 4.6 x 100 
mm, gradient elution 30 to 50% acetoidtrile / water, 0. 1% trifluoroacetic acid, 20 ml / min.) 
into 2 co-elutiug isomeric mixtures, A (ehited from column first) and B (eluted second). 
Isomer mixture A: off'-white solid (30 mg) Mp 212 °C: 

30 MS felectrospravV 481 (M+V) for C^H.cFNr^O^ 
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^H-NMR (300 MHz. DMSO-d^ , ^ 5: 0.93 (d, 6H); 1.82 (m, IH); 3.15 (m, IH); 3.46 (m, 2 H); 
3.96 (dd, 1 H); 4.29 (t, 1 H); 4.79 (m, 1 H); 4.86 (d, 2H); 5.18 (m, 1 H); 7.42 (dd, IH); 7.59 
(dd, 1 H); 7.69 (t, 1 H); 7.77 (s, 1 H); 7.98 (d, 1 H); 8.04 (d, 1 H); 8.18 (s, 1 H); 8.81 (s, 1 H) 
IsomBr mixture B: off-white solid (58 mg) Mp 155 °C: 

5 MS felectrosprav^: 481 rM+n for QJl^-iFN^Od 

^H-NMR rSOO MHz. DMSO-d^') 5: 0.91 (2 x d. 6H); 1.73 (m, IH); 3.42 (d, 2 H); 3.96 (dd, 1 
H); 4.29 (t, 1 H); 4.72 (ddd, 1 H); 4.86 (d, 2H); 5.18 (eq, 1 H); 7.42 (dd, IH); 7.59 (dd, 1 H); 
7.69 (t. 1 H); 7.76 (s, 1 H); 7.98 (d, 1 H); 8.05 (d, 1 H); 8.18 (s, 1 H); 8.82 (s, 1 H). 

10 Example 33; <SR)-2-{ 3-FInoro-4-r6-f5-f 2-Pvridin-4-vlfttlivl^niiiliio1methvlM.5- 
dihYdroisoxazol-3-vl)pviidin-3-vIlphenvll-5-(lg-1^3-tiiazoI-l-vlmethvB-1.3- 




15 { [3-(5-BioiiK)pyridin-2-yl)-4,5-dihydroisoxazol-5-yl]inethyl}(2-pyridin-4-yleth^^ (200 
mg, 0.557 mMol), (52J)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolaii-2-yl)plienyIl-5- 
(lJ?-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidin-2-one (cf. Example 13) (238 mg, 0.613 mMol), 
potassium carbonate (461 mg, 3.34 mMol), and tetrakis(triphenylphosphino)paUadium(0) (64 
mg, 0.056 mMol) were suspended in DMF (5 ml) and water (0.5 ml). The mixture was heated 

20 at 85 °C for 1.5 hours, diluted with water, and extracted twice with ethyl acetate. The organic 
phase was dried over sodium sulfate, evaporated and purified by flash chromatography (silica 
gel, 0.5-5% MeOH/CH2Cl2) to (52i)-3-{3-fluoro-4-[6-(5-{[(2-pyridm-4- 
ylethyl)amino]methyl}-4,5-dihydroisoxazol-3-yl)pyridin-3-yl]phenyl } -5-(lfl- 1^,3-triazol- 1- 
yhiiethy^-13-oxazolidin-2-one as an off-white solid (170 mg). Mp 181 "C 

25 MS relectrosprav'^: 543 (M+n for 0>«HriPN«0» 

^H-NMR (300 MHz. DMSO-dg'> 5: 2.68-2.85 (m, 6 H); 3.27 (dd, 1 H); 3.47 (dd, 1 H); 3.96 
(t, IH): 4.30 (t, IH); 4.82 (m, IH); 4.86 (d, 2 H); 5.18 (m, IH); 7.23 (dd, 2 H); 7.42 (dd, IH); 
7.59 (dd, IH); 7.69 (t, IH); 7.77 (s, IH); 7.98 (d, IH); 8.06 (d, IH); 8.18 (s, IH); 8.40 (dd, 2 
H); 8.81 (s, 1 H) 

30 
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The intennediates were prepared as follows: 

[3-(5-BroiiK>pyridia-2-yl)-4,5-dihydroisoxazol-5-yl]iiie g, 19.46 mmol) was 

dissolved in dicMoroioethane (100 nd). Triphenylphosphine (7.66 g, 29.2 rmnol) and carbon 
tetrachloride (9.36 ml, 97.28 mmol) were added and the mixture was stirred at room 

5 ten5)erature for 2 hours. Additional portions of triphenylphosphine (1.5 g, 5.73 mmol) and 
carbon tetrachloride (2.5 ml, 30 mmol) were added and stirring was continued for 2 more 
hours. The solution was concentrated and purified by flash chromatography (silica gel, 7: 3 
hexane: dichloromethaae) followed by precipitation from dichloromethane solution with 
hexane to yield 5-bromD-2-[5-(chloromethyl)-4,5-dihydroisoxazol-3-yl]pyridine as a white 

10 soUd(2.05g). This material was contamiaated with triphenylphosphiue oxide, and was 
ia the next step without further purification. 

5-Bromo-2-[5-(chloromethyl)-4,5-dihydroisoxazol-3-yl]pyridine (300 mg, 1.09 mmol), 2- 
pyridin-4-ylethanainine (1.33 g, 10.9 mmol) and tetrabutylammonium iodide (~5 mg, 
catalytic) were combined in DMSO (1 ml). The noixture was warmed to 90 °C for 18 hours, 
15 diluted with water, and extracted with ethyl acetate. The organic phase was dried over 
sodium sulphate, concentrated and purified by flash chromatography (silica gel, 0.5-5% 
MeOH/CHzCfc) to yield {[3K5-broinopyridm-2-yl)-4,5-dihydroisoxa2»l-5-yl]inethyl^ 
pyridin-4-ylethyI)amine as an oily solid (207 nig). 

^H-NMR (300 MHz, DMSO-D6^ 5 ppm2.80-2.90 (m, 6 H); 3.25 (dd, 1 H); 3.53 (dd, 1 H); 
20 4.97 (m, 1 H); 7.27 (dd, 2 H); 7.85 (d, IH); 8.12 (dd, IH); 8.45 (dd, 2 H); 8.78 (d, 1 H) 

yiy^inple ^dt rgi?)«3-(3-Flnoro-4-f6-r5-f4-hvdroyy^l>melhYlDipciidin-4- 

itihydrniignTOmlAynpvridin-3-vnphenvD 

oxazoMdin-2-one 



14-[3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]-l-methylpiperidin-4-ol (340 mg, 1.00 
mMol),(5jR)-3-[3-fluoro-4-(4,4,5,5-tetrainethyl4,3,2-dioxaborolan-2-^ 
triazoH-ylmethyI)-l,3-oxazolidin-2-one ( cf. Example 13) (427 rng, 1.10 inMol), potassium 
carbonate (827 mg, 5.99 mMol), and tetrakis(triphenylphospbino)palladium(0) (115 mg, 




N 



25 
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0.090 mMol) were suspended in DMF (5 ml) and water (0,5 ml). The nnxture was heated at 
85 °C for 2.5 hours, dfluted with water, and extracted with ethyl acetate three times. The 
organic phase was dried over sodium sulfate, evaporated and purified by reverse phase 
preparative HPLC (C18 / acetonitrile / water / 0.1 % trifluoroacetic acid). Evaporation of the 
5 appropriate fractions yielded (5i?)-3-(3-fluoro-4-{6-[5"(4-hydroxy-l-methylpiperidm-4-y^ 
4,5Ki%droisoxazol-3-yl]pyridin-3-yl}phenyl)-5-(li^l^ 
oxazoIidm-2-one as an orange solid (280 mg). Mp 73 
MS relectrospravV 522 (M+1) for C26H28FN7O4 

^H-NMR (300 MHz, DMgQ-d^ 5: 1,60-1.90 (m, 4H); 2.79 (d, 2 H); 3. 10 (m, 2H); 3.33 (d, 
10 2H); 3.48 (d, 2H); 3.96 (dd, 1 H); 4.30 (t, 1 H); 4.59 (t, 1 H); 4.86 (d, 2H); 5.19 (m, 1 H); 7.41 
(dd, 1 H); 7.58 (dd, 1 H); 7.68 (t, 1 H); 7.77 (s, 1 H); 7.99 (d, 1 H); 8.07 (d, 1 H); 8.19 (s, 1 
H);8.82 (s, lH);9.49(bs, IH) 

The intermediates were prepared as follows: 

15 l-Methyl-4-piperidoDe (3.26 ml, 26.5 mmol) was dissolved in THF (15 ml) and cooled to 0 
°C. Vinyhnagnesium bromide (IM THF solution, 27.8 ml, 27.8 mmol) was added and the 
sohition was stirred at 0 °C for 1.5 hours. The mixture was diluted with etiiyl acetate, washed 
with water, then saturated NaCl, dried over sodium sulfate and evaporated to yield 1-methyl- 
4-vinylpipOTdm-4-ol as a pale yellow oil (1.50 g). 

20 5-BromD-i\r-hydroxypyridine-2-carboximidoyl chloride (830 mg, 3.53 mtool) and l-methyl-4- 
vinylpiperidin-4-ol (1.50 g, 10.6 mmol) were combmed in ethyl acetate (20 nd) and cooled to 
0 ''C. A solution of triethylamine (0.54 ml, 3.88 namol) in ethyl acetate (7 ml) was added 
dropwise over 10 minutes. The mixture was stirred at 0**C for 1 hour, then 18 hours at room 
temperature, then diluted with 50 ml ethyl acetate. The suspension was filtered, the solids 

25 were rinsed with ethyl acetate and the filtrate was concentrated to yield a thick oil which was 
purified by reverse phase preparative HPIX (C18 / acetonitrile / water / 0. 1 % trifluoroacetic 
acid). Evaporation of the appropriate fractions yielded 4-[3-(5-bromopyridin-2-yl)-4,5- 
dihydroisoxazol-5-yl]-l-methylpiperidin-4-ol as a pale yellow solid (609 mg). 
^H-NMR (300 MHz, DMSO-D6^ 5 ppm L57-1.88 (m, 4 H); 2.78 (d, 2 H); 3.08 (m, 2 H); 3.33 

30 (s, 3 H); 3.42 (d, 2H); 4.58 (t, 1 H); 5.16 (s, IH); 7.85 (d, 1 H); 8.13 (dd, 1 H); 8.79 (d, 1 H); 
9.16 (bs, IH) 
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Emmplp (Sig>-343-FIuoro-4-r6-f5-irr 2-Pvridin-4-vlcihvDs^^ 

dihvdroisoxazol-3-vBpvri dm-3-vl1iihgn^^ 

oxazoKdin-.2-oiic 



F Q 




5 5-BromD-2-(5-{[(2-p3a:idk-4-ylethyl)su]fonyl]n^ 

(173 mg, 0.423 nMoI), (5^)-3-[3-fliioiD-4-(4A5,5-tetranie1iiyl-l,3,2-to 
yl)phenyl]-5<lir-l,2,3-triazol-l-ylinethyl)43-o^ (cf. Example 13) (180 lEg, 

0.464 mMol), potassium carbonate (349 mg, 2.53 mMol), and 

tetra]ds(triphenylphosphino)panadium(0) (49 mg, 0.042 nMol) were suspended in DMF (5 
10 ml) and water (0.5 rrS), The mixture was heated at 85 ''C for 3 hours, diluted with water, and 
extracted with ethyl acetate three times. The organic phase was dried OY&r sodium sulfate, 
evaporated and purified by flash column chromatography (silica gel, 0.5 to 5 % methanol in 
dichloromethane) yieldmg (5i?)'3-{3-fluoro-4-[6-(5-{[(2-pyridiQ-4-ylethyl)sulfonynmefhyl}- 
4,5-dihydroisoxazol-3-yl)pyridin-3-yl]phenyl}-5-(l/?-l,2,3-tria^^ 
15 oxazolidm-2-one as an off-white solid (55 mg): meltmg point: 195 °C. 
MS relectrosprav^: 592(M+1) for C28H26FN7O5S 

^H-NMR r300 MHz. DMSQ-(%^ 5: 3.08 (m, 2H); 3.44 (dd, IH); 3.52 - 3.64 (m, 3 H); 3.69 ~ 
3.85 (m, 2H); 3.96 (dd, 1 H); 4.30 (t, 1 H); 4.86 (d, 2H); 5.21 (m, 2 H); 7.35 (d, 2H); 7.42 (dd, 
1 H); 7.59 (dd, 1 H); 7.70 (t, 1 H); 7.77 (s, 1 H); 8.02 (d, IH); 8.09 (d, 1 H); 8.18 (s, 1 H); 
20 8.50 (d,2H); 8.84 (s,lH). 



The intermediates were prepared as follows: 

[3-(5-Bn)mopyridin-2-yl)-4,5-dihydroisoxa2X)l-5-yl]methanol (5 g, 19.46 mmol) was 
dissolved in dichloromethane (100 ml). Triphenylphosphine (7.66 g, 29.2 mmol) and carbon 

25 tetrachloride (9.36 ml, 97.28 mmol) w^ added and the naixture was stirred at room 

temperature for 2 hours. Additional portions of triphenylphosphine (1.5 g, 5.73 mmol) and 
carbon tetrachloride (2.5 ml, 30 mmol) were added and stirring was continued for 2 more 
hours. The solution was concentrated and purified by flash chromatography (silica gel, 7: 3 
hexane: dichloromethane) followed by precipitation fix)m dichloromethane solution with 

30 hexane to yield 5-bromo-2-[5-(chloromBthyl)-4,5-dihydroisoxa2ol-3-yl]pyridine as a white 
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solid (2.05 g). This material was contaminated with triphenylphosphine oxide, and was used 
in the next step witiiout further pnrificatioiL 

5-Bromo-2-[5-(cMoroinethyl)-4,5-dihydroisoxazol-3-yl]pyri^^ (500 mg, 1,82 mmol), 2- 
pyridin-4-ylethanethiol (759 wg, 5.45 mmol), potassium carbonate (753 mg, 5.45 mmol) and 
5 DMF (20 ml) were combined and wanned to 50 ^'C for 1 day. The mixture was dilated with 
ethyl acetate, washed with water, dried over sodium sulphate and evaporated. Purification by 
column chromatography (silica gel, 10 to 50% ethyl acetate in hexanes) yielded 5-bromD-2- 
(5-{[(2-pyridin-4-ylethyl)tWo]inethyl}-4,5-dihydroisoxa2X)l-3-yl)py^^^ as a thick yeUow 
oiL This material (200 mg, 0.536 mmol) was dissolved in acetonitrile (5 ml); water (4 ml), 
10 and potassium peroxomonosulfate (Oxone, 529 mg, 0.697 mmol) were added and the mixture 
was stirred at room tennperature for 2 hours. The solution was diluted with ethyl acetate, 
washed with water and dried over sodium sulfate. Evaporation yielded crude 5-bromD-2-(5- 
{[(2-pyridin-4-ylethyl)sulfonyl]methyl}-4,5-dihydroisoxazol-3-yl)pyridi^^ as a thick oil (175 
mg). ^H^NMR (300 MHz. DMSO^d<^ 5: 3,08 (m, 2H); 3.38 (dd, IH); 3.50 ~ 3.63 (m, 3H); 



15 3.69 (dd, IH); 3.80 (dd, IH); 5.21 (m, IH); 7.38 (dd, 2H); 7.88 (d, IH); 8.14 (dd, IH); 8.52 
(dd,2H);8.80(d,lH). 

Reference Example 36: (5R>- 3-r4-r6-f45-Dihvdro-5-fhvdiiQxv methvD^^ 
Pvridinvll-3-flnoitiDhe nvll-5-aH4A3-triazDl-l-vlmethvB-l,3-oxaTO 



[3-(5-Bromo-pyridm-2-yl)-4,5-dihydro-isoxazol-5-yl]-meto (2 g, 7.75 mmol) (cf. 
Example 13), (5«)-3-[3-fluoi»-4-(4,4,5,54etramethyl-l,3,2-dioxaborolan-2-yl^^ 
l,2,3-triazol-l-yhnefhyl)-l,3-oxazolidin-2-one (cf. Example 13)(2 g, 5.15 mmol), potassium 

25 caibonate (2.3 g, 16.7 mmol), and tetraIds(triphenylphosphino)palladium(0) (0.6 g, 0.52 
mm>J) were combiued and suspended in DMF (25 ml) and water (2.5 ml). The mixture was 
heated at 80 "'C for 2 hours, then diluted with water to 100 ml The solids were collected, 
rinsed with wat^ and resuspended in warm DMSO (20 ml). The suspension was diluted with 
dichloromethane (100 ml) and ether (50 ml). The solid was collected, rinsed with ether and 

30 methanol, and dried in vacuo to give the pure product as a light yeUow soUd, 975 mg. 



20 
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MS felectrosprav^: 439 (M+1) for C21H19EN6O4 

^H-NMR f30Q MHz. DMSQ-.d.^ 5: 3.36-3.58 (m, 3H); 3.95 (dd, IH); 4.29 (t, IH); 4.78 (m, 
IH); 4.86 (d, 2H); 5.02 (t, IH); 5.18 (m, IH); 7.41 (dd. IH); 7.58 (dd, IH); 7.69 (t, IH); 7.77 
(s, IH); 7.98 (d, IH); 8.05 (dd, IH); 8.18 (s, IH). 

5 

Eyampl^ ^7: r3-f5-l2>FIuoro-4-rr5gV2-oxo>5-rm-l>23-Ma2ol-l-vlmethvlV1.3- 

oxazoMdm-3-vl1phenvl}Bvridia->2-vft-4,S"dihYdroisoxazol"5-vl1methv^ 

dimethvlglvdnate 



10 




(522)-3-(3-Huoro-4-{6-[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl] 
(liy-l,2,3-triazol-l-y]iiietliyl)-l,3-oxazoUdm-2-o^ (250 mg, 0.57 nMol) (Bxacople 36), N,N- 
dinietliylglycme(150iiig, 1.46 mMol), 143-(dinie%lainjiM))piopyl]-3-ethylca^^ 
hydrochloride (220mg, 1.15 niMol), and 4-dimethylarDjnopyridine (5 mg, 0.04 niMo^ were 

15 suspended in 4 ml of DMF at room ten5)erature. The rtiixture was stinred overnight and then 
concentrated. The residue was purified by chromatography (silica gel; ehition with 1 to 10% 
methanol in dichloronoethane) to give slightly inq>ure noaterial. The sanq)le was dissolved in 
dichloromethane, treated with alcoholic HCl solution and precipitated with ether. The solid 
was collected, rinsed with ether and dried in vacuo to yield the hydrochloride salt of the title 

20 concpound as a hygroscopic light orange solid (250 mg). 
MS felectrospravV 524 (M+1) for C25H26FN7O5 

^H-NMR (300 MHz. DMSO-d.^ 5: 2.83 (s, 6H); 3.34 - 3.42 (m, 2H); 3.58 - 3.68 (dd, IH); 
4.22 - 4.46 (m, 5H); 4.86 (d, 2H); 5.06 (m, IH); 5.19 (m, IH); 7.43 (d, IH); 7.58 (d, IH); 7.69 
(t, IH); 7.77 (s, IH); 7.99 - 8.09 (dd, 2H); 8.19 (s, IH); 8.83 (s, IH). 

25 
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nMTOli^i n,3,vl1phenvlliivridin» 2^vl^>4,5»dihYdi^^^^^ 




o 



(5/?)-3-(3-Huoro-4-{6-[5-(hydroxymethyl)-4,5-d%(iroisoxazol-3-y 
5 (lJy-l,23-triazol-l-ylinethyl)-l,3-oxazolidiii-2-one (Exaiqple 36)(150 mg, 0.33 mmol), 
pentadecanoic acid (157 mg, 0.51 mmol), l-ethyl-3-(3-dimethylainmopropyl) carbodiimide 
hydrochloride (131 mg, 0.69 mmol^, and 4-dimethylammopyridme (14 mg, 0.08 mmol) were 
added to DMF (5 ml) and allowed to stir at room ten5)erature overnight EtOAc (50 ml) was 
then added and the organic layers were washed with water (2 x 20 ml), dried over N^S04, 
10 and concentrated w vacw(i to yield a crude residue. Theresidue was purified by column 
chromatography using 0-5% MeOH/dichloromethane to yield die product as a white solid 
(100 mg). 

MS felectrosprav^: 663.24 (MET) for C36H47FN6O5 

^H-^NMR mich^o11nT^rlRtl1a^1ft-d.^ 5: 0.67 (t, 3H); 1.09 (s, 21H); 1.43 (m, 3H); 2.12 (t, 2H); 
15 3.16 (dd, IH); 3.41 (dd, IH); 3.81 (dd, IH); 4.05 (m, 3H); 4.62 (t, 2H); 4.80 (m, IH); 4.90 (m, 
IH); 7.08 (dd, IH); 7.34 (m, 2H); 7.54 (s, IH); 7.64 (s, IH); 7.73 (d, IH); 7.88 (d, IH); 8.59 
(s, IH). 

Examule 39; r3-f542-Fluoro-4-rf5JgV2-oxo-5-flg-1.2,3>-triazol-l-vhnethvl>-13- 
20 oxazoHdin-3-vl1phenvIlpvridin"2-vl)-4.5"dihvdroisoxazol-5"VlTmethvl3,6,^ 
tetraoxatrideC"l"Vl carbonate 
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Tetraethyleneglycol mDnomethylether (300ing, 2.27 mMol) was dissolved in dichloromethane 
(3 ml) and cooled to 0 °C. Phosgene (20% in toluene: 1.2 ml, 2.27 mMol) was added and flie 
solution was allowed to slowly conoe to room temperature ov^night. The solution was 
concentrated in vacuo to give tbe chlorofbrmate intmnediate as a clear oil. The flask 
5 containing the chlorofbrmate was cooled on an ice bath and (5J?)-3-(3-fluoro-4-{6-[5- 
(hydroxymetiiyl)-4,5-dihydroisoxaz©l-3-y]]pyridm-3-yl}phenyl^ 

ylmethyl)-l,3-oxazolidin-'2-one (Exan^le 36) (200mg, 0.46 mMol), DMF (5 ml) and pyridine 
(0.3 ml, 3.7 mMol) were added sequentially. The mixture was allowed to come to room 
temperature over 10 minutes, then stirred for 20 minutes more. Ethyl acetate was added, 

10 followed by washing with saturated NaCl. The organic layer was dried over sodium sulfate, 
evaporated and purified by chromatography (silica gel; elution with 1 to 10% methanol in 
dichloromethane). The product containing fractions were pooled, evaporated, dissolved in a 
TTimiTniiTn amount of dichloromethane and precipitated with ether. The solid was collected on 
a filter and rinsed with 1 : 1 ether: hexane. The title compound was thus obtained as a 

15 hygroscopic white solid, 160 nog. 

MS felectrospray): 673 (M+1) for C31H37FN6O10 

^H-NMR f 300 MHz, DMSQ-dg^ 5: 3.21 (s, 3H); 3.30 - 3.63 (m, 16H); 3.96 (dd, IH); 4.17 - 
4.34 (m, 5H); 4.86 (d, 2H); 5.04 (m, IH); 5.19 (m, IH); 7.42 (dd, IH); 7.58 (dd, IH); 7.69 (t, 
IH); 7.76 (s, IH); 7.99 - 8.08 (dd, 2H); 8.18 (s, IH); 8.82 (s, IH). 

20 

TCYanmle 40= ra-r542-Fhioro-4-r(5gV2-oxo-5-ag-l,2 J-Mazol-l-vto^ 

oxazoadin-3-vllphenYl>PvriHin-2-Yl)"4,5 -dihvdTOis oxazol-5 

carboxvlate 




O 



25 (5i2)-3-(3-Fluoro-4-{6-[5-(hydroxymethyl)-4^"dihydroisoxazol-3-yl]p^^ 

(liM,2,3-triazol-l-ylmefliyl)-l,3-oxazolidin-2-one (Example 36) (200 mg, 0.46 mmol), Boc- 
piperidine-4-carboxylic acid (157 mg, 0.69 mmol), l-ethyl-3-(3- 
dimethylamiiiopropyl)carbodiimide hydrochloride (175 mg, 0.91 mmol), and 4- 
dimethylaminopyridine (14 mg, 0. 1 1 mmol) were added to DMF (5 ml). The reaction was 

30 allowed to stir at room ten5)erature for 2 hours followed by addition of EtOAc (50 ml). The 
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organic layers were washed with distilled wat^ (3 x 20 rrS), dried over Na2S04, and 
concentrated in vacuo to yield a crude residue. The residue was purified by cohnm 
chiomatogrq)hy usiag 0-2 % MeOH/dichloromethane to yield a white powder (150 mg). The 
white powder (ISO nog) was added to 50% TFA/dicMoromethane (10 ml) and allowed to stir 
5 for 30 minutes. The reaction was concentrated m vocmo to yield the product as a white 
powder (150 nog). 

MS felectrospravV 550.24 (MH*) for C27H28FN7O5 

'H-NMRfDMSQ-d^^ 5: 3.38 (m, 2H); 3.77 (s, 2H); 3.95 (m, IH); 4.29 (t, IH); 4.85 (d, 2H); 
5.20 (m, 2H); 7.38 (d, IH); 7.56 (d, IH); 7.66 (t, IH); 7.75 (s, IH); 8.00 (m, 2H); 8.18 (s, IH); 
10 8.80 (s,lH). 

Example 41 ! ni^mmoniuin salt of r3-f5-f 2"fluoro-4-rf5iRV2-oxo-5»aH>'1.2.3-triazoH" 

vlmethvlV13-oxazoBdia-3-vllDhenvllnvridiii-2-Yl>-4 ^,S-iiihvdr oisoxazol- 

phosphate 



15 




Di-ferf-butyl[3-(5-{2-£luoro-4-[(5/2)-2-oxo-5-(lF-l,23-triazol-l-yhnet^^^ 
yl]phenyl}pyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methyl phosphate (235 mg, 0.37 mmol) was 
added to dioxane (10 ml) followed by addition of 4N HCl in dioxaae (3 ml) and the nodxture 
was allowed to stir for 45 minutes. Ether (50 ml) was then added and the precipitate was 
20 collected by filtration. The precipitate was added to distilled water (5 ml) followed by 

NH4OH (0.2 ml). The solution was then filtered through a 45-micron filter and lyophilized to 
yield the product (180 mg). 

MS felectrosprav^ : 519.08 (MH^ for C21H20FN6O7P 

^H-NMR (300 Nmz, PMSQ -d^ 5: 3.38 (m, 2H); 3.77 (s, 2H); 3.95 (m, IH); 4.29 (t, IH); 
25 4.85 (d, 2H); 5.20 (m, 2H); 7.38 (d, IH); 7.56 (d, IH); 7.66 (t, IH); 7.75 (s, IH); 8.00 (m, 
2H); 8.18 (s. IH); 8.80 (s, IH). 

The intermediate for the above was prepared as follows: 
Di>tert-butvir3-f5-f2-fluQio>4-rf5jgV2-oxo-S>-flg-1.2,3-triazol-l-v 
30 yllphenvl lpyridin-2-ylV4.5-dihvdroisoxazol-5-yl1methvl phosphate 
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F 




[3-(5-BioiiiDpyridin-2-yl)-4,5-dihy<koisoxazot^ (3.5 g, 13.6 nmiol) was 

dissolved in THF (100 ml) and cooled to 0 °C Di-tert-bulyl N,N-dielliylplK)splioraimdite 
(4.43g, 17.7 mmol) was then added followed by addition of tetrazole (1.24 g, 17.7 mmoQ. 

5 The reaction was aUowed to stk for 30 iimutes and then cooled to 3- 

chloroperoxybenzoic acid (Sg, 20.4 mmol) in dicblorometbane (100 ml) was ibea added drop 
wise using an addition funnel The reaction was then placed in a 25 water bath and 
allowed to stir for 30 minutes. The reaction was th^ cooled to 0 ^C, quenched with a 10 % 
sodium bisulfite solution (50 ml) and extracted with ether (3 x 50 td). The organic layers 

10 were collected, washed with a saturated sodium bicarbonate solution (2 x 30 ml), dried over 
Na2S04» and concentrated in vacuo to yield a crude residue. The residue was purified by 
column chromatography 15% EtOAc/Hexane to yield [3-(5-hromDpyridm-2-yl)-4,5- 
dihydroisoxazol-5-yl]methyl di-ferf-butyl phosphate as a clear oil (2 g). [3-(5-bromopyridm- 
2-yl)-4,5-dihydroisoxazol-5-yl]methyl di-r^r^-butyl phosphate (0.8 g, 1.785 mmol), (5i?)-3-[3- 

15 fluoro-4-(4,4,5,5-tetramethyl-13,2-dioxaborolan-2-yl)phenyl]-5-(lF-l,23-^ 

yhiiethyl)-l,3-oxazolidin-2-one (0.6 g, 1.54 mmol), potassium carbonate (1.5 g, 10.7 mmol), 
and tetrakis(triphenylphosphine)palladium(0) (0.2 g, 0.18 mmol) were added to DMF (10 ml) 
and distilled water (1 ml) and heated to 85 °C for 45 minutes. The reaction was filtered 
through ceUte and washed with EtOAc (3 x 20 ml). The organic layers were then collected, 

20 washed with distilled water (3 x 20 ml), dried over Na2S04, and concentrated in vacuo. The 
residue was purified by column chromatography 0-5% MeOH/CHaCfe to yield the product as 
a white sohd (600 mg). 



^H-NMR (300 MHz, DMSO-dj^^ 5: 1,35 (s, 18H); 3.35 (d, IH); 3.57 (m, IH); 3.76 (m, 3H); 
4.29 (t, IH); 4.84 (d, 2H); 5.00 (m, IH); 5.21 (m, IH); 7.39 (d, IH); 7.60 (d, IH); 7.70 (t, IH); 
25 7.57 (s, IH); 8.02 (m. 2H); 8.18 (s, IH); 8.82 (s. IH). 

Example 42; r3-f542-Huoro-44f5ig>-2-oxo-5-fm-L23-MazoK^ 
oxa2oBdm■3^Yl^phenvl>pvridin^^2^vD^4,5^dihvd^oisoxazo^ 



wo 2004/048392 



-127- 



PCT/GB2003/005087 




(5iJ)-3-(3-Fhoro-4- { 6-[5-(hydroxymetiiyl)-4,5-dihydr^ 

(lH-l,23-triazol-l-ylmethyl)-l,3-oxazolidm-2-one (Exaii5)le 36) (240 mg, 0.55 nMol), 
trimethylacetic acid (140 mg, 1,37 nMol), BDAC-HCl (210 mg, 1.09 mMol), and 4- 
5 dimethylamiaopyridine (5 mg, 0.04 nMol) were dissolved in 4 ml of DMF and stirred at 
room ten^jerature for 5 hours. Further portions of trimethylacetic acid (140 mg, 1.37 mMol) 
and BDAC-HCl (210 mg, 1.09 mMol) were added, and the nodxture was stirred for 1 day 
more. Third portions of trimethylacetic acid (140 mg, 1.37 mMol), and BDAC-HQ (210 mg, 
1.09 mMol) were added, followed by pyridine (0.6 ml). The mixture was then warmed to 50 

10 °C for 7 hows, after which tb indicated partial conq)letion. Ethyl acetate was added, and the 
solution was washed with water, then saturated hrineand dried over sodium sulfate. 
Evaporation and purification by chromatogr£q)liy (silica gel; elution with 1 to 3% methanol in 
dichloromethane) gave material which was triturated with 1 : 1 ether: hexane to give the title 
compound as a white crystalline solid (80 nog). 

15 MS felectrospravV' 523 (M+n for CoiJg^TPN^O^ 

^H-NMR r300 MHz. DMSO-d^^ 5: 3.59 (dd, IH); 3.96 (dd, IH); 4. 14 (dd, IH); 4.23 - 4.43 
(m, 2H); 4.86 (d, 2H); 5.02 (m, IH); 5.18 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, IH); 
7.76 (s, IH); 7.98 - 8.07 (dd, 2H); 8.18 (s, IH); 8.82 (s, IH). 

20 Example 43: f (55)«3-(542-Fluoro-4-r(5jg)^2-Qxo-5-ag-l,2>3-triazol>l-vhnethvD-1.3- 
oxazoHdin-3-vllphenvllpviidin"2»vl)« 4^^»HihYH ToisoxazoI"5"VllmethvljVJV-^ 
alaninate 




(5i?)-3-(3-Huoro-4-{6-[(5S)-5-(hydroxynaBthyl)-4,5-dihydroisox 
25 yl}phenyl)-5-(lJff-l,2,3-triazoH-yhnethy5-l,3-oxazolidin-2-one (Example 36) (0.25 g, 0.57 
mmol), iV^^-diethyl-P-alanine hydrochloride (0.24 g, 1.43 mmol), 4-dimethylaminopyridine 
(0.02 g, 0.16nmiK}l), and l-[3-(dhnethylamino)propyl]-3--ethylcarbodiimide hydrochloride 
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(0.25 g, 1.30 mrnol) were combined in DMF (4 ml). The suspmsion was allowed to stir for 
one hour at room ten5)erature. Hie mixture was then diluted with acetonitrile: ether (1: 1) and 
filtered. The solids were dissolved in a miTitTrmm amount of methanol and submitted directly 
to purification via chromatography (silica gel, 5 to 20% methanol in dicUoiomethane). 
5 Evaporation of the product containing fractions and trituration of the resulting solid with 
diethyl ether yielded the title compound as a white solid (70 mg), melting point: 167 
MS felectrosprav^ : 566 (MEO for C28H32FN7O5 

^H-NMR (300 MHz, DMSO^c%^ 5: 1. 13 (bt, 6H); 2.82 (bm, 2H); 3.08 (bm, 2H); 3.60 (dd, 
IH); 3.96 (dd, IH); 4.15 - 4.35 (m, 4H); 4.86 (d, 2H); 5.02 (m, IH); 5.19 (m, IH); 7.42 (dd, 
10 IH); 7.58 (dd, IH); 7.68 (t, IH); 7.76 (s, IH); 8.00 (d, IH); 8.07 (d, IH); 8.18 (s, IH); 8.83 (s, 
IH). 

Example 44: r3-f5-f2^F luoro-4-r(5ig)>2-oxo-5-rm-1.2.3-triazoI-l-vlmethvlVl>3- 
oxazottdin"3-vllph envltpvridin^2>*vlV4^g-dShYrfrnkoYazoI-5-vlte^ methvl snprinflte 




(5i?)-3-(3-Huoro-4-{6-[5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-^ 
(l^r-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidin-2-one (Example 36) (120 nog, 0.27 mmol) was 
dissolved in 10 mL anhydrous dimethylformamide and triethylamme (140 //L, 1 mmol) was 
added. Methyl 4-chloro-4-oxobutanoate (100 jA,, 0.54 mmol) was slowly added and the 

20 mixture was stirred for 2 hours at 40 ®C. The reaction was quenched with saturated aqueous 
sodium hydrogencarbonate solution and extracted with dicMoromethane (3 x 100 mL). The 
combined organic layers were dried over sodium sulfate, concentrated to dryness and purified 
by preparative HPLC using a gradient from 35 to 70 % acetonitrile in water containing 0. 1 % 
trifluoroaoetic acid to give 27 mg (18 %) of the diasta:eomeric titk compound as a 

25 trifluoroacetate salt. 

MS f APCD: 553 (M+1) for C26H25N6O7F 

NMRf30QMHZ^fCDClg^-> 5: 2.67 (m, 4H); 3.42 (dd, IH); 3.62 (m, 4H); 4.04 (t, IH); 4.31 
(m, 3H); 4.85 (d, 2H); 5.14 (m, 2H); 7.49 (m, 2H); 7.82 (d, 2H); 7.99 (d, IH); 8.16 (d, IH); 
30 8.83 (s, IH); IH in the aromatic range not detected, probably underneath solvent peak 
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NMR OOQMHa rPMSO-dfi^ 5: 2.57 (m. 4H); 3.32 (dd, IH); 3.97 (m, IH); 4.23 (m, 3H); 
4.86 (d, 2H); 5.10 (m, IH); 5.14 (m, IH) 7.42 (d, IH); 7.58 (d, IH); 7.70 (t, IE); 7.78 (s, IH); 
8.03 (m, 2H); 8.20 (s, IH), 8.83 (s, 11^), 5H (methyl- and methylene protons) in the 3.3 ppm 
range not detected, probably imdraneath water peak 
5 '^-NMR f300MHZ'> rPMSO-d^^ 8: -115.98 ppm; -74.00 ppm (trifluoroacetate) 

Rvamplff 4Sr F.thyl r^- (5-f2-fluoro-4-rf5j;>-2-oxo-5-ag-1.2.3-triazol-l-vhnethvft-1.3- 
oxa7j^lidin.:^-Yl]phenvnnvridiii-2-vl).^,S.Hihydrnl«8ny^z^^-«>-Yll nigthvl^ 

o 

10 (5if)-3-(3-Hiioro-4-{6-[5-(hydroxymethyl)-4,5-d^^ 

(liy-l,23-triazol-l-ylinethyl)-l,3-oxazolidm-2-orie (Example 36) (120 mg, 0.27 mmol) was 
dissolved in 10 mL anhydrous dimethylformamide and triethylamine (140 //L, 1 mmol) was 
added. Ethyl 4-chloro-4-oxobutanoate (115 //L, 0.54 nraiol) was slowly added and the 
mixture was stirred for 2 hours at 40 °C. The reaction was quenched with aqueous saturated 

15 sodium hydrogencarbonate solution and extracted with dichloromethane (3 x 100 mL). The 
combined organic layers were dried over sodium sulfate, concentrate to dryness and purified 
by preparative HPLC using a gradient from 35 to 70 % acetonitrile in water containing 0. 1 % 
trifluoroacetic acid to give 22 nog (15 %) of the diastereomeric title conq)ound containing 5 
mol % trifluoroacetate salt. 

20 

MS f APCD: 567 (M+1) for C27H27N6O7F 

NMR f 300MH a fPMSO^d^^ 5: 1.14 (t, 3H); 2.53 (m, 4H); 3.31 (dd, IH); 3.61 (dd, IH); 
4.00 (m, 3H); 4.13 (dd, IH); 4.25 (dd, 2H), 4.86 (d, 2H); 4.99 (m, IH); 5.18 (m, IH); 7.45 
(dd, IH); 7.57 (m, IH); 7.69 (t, IH); 7.77 (s, IH); 8.02 (d, IH); 8.05 (d, IH); 8.18 (s, IH); 
25 8.82 (s,lH) 

^^-NMR f 300MHZ) fPMSO-d^) S : -116.00 ; -73.37 (trifluoroacetate) 
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EMTiiplP Mi'. rfgR).^.f ^2-FInorD-4-rf5R>-2-o«i-5-riH-lA3-triazol-l-vlmeflivlV1.3- 
oxazottdin-3-vl1phmYllpvridm-2-vn-4.5.davdriiisom7nl.^^^^ 

o 

(51J)-3-(3-Huoro-4-{6-[5-(hydroxymethylH»5-^^ 
5 (lff-l,23-triazol-l-ylmethyl)-l,3-oxazoKdin^ (Exan^le 36) (120 mg, 0.27 mmol) was 
suspended in 2 mL of anhydrous dimethylformamide and txiethylamine (160 jJL^ 1.2 mmol) 
was added Nicotinoyl chloride hydrochloride (59 mg, 0.32 mmol) was added and the 
mixture was slowly wanned to 40°C. Within 10 minutes the solution turned dark and 
consumption of startmg material was observed by thin layer chronaatography. The solvent 
10 was removed in vacuo and the product isolated by preparative HPLC using a gradient from 5 
to 95% of acetonitrile in water containing 0.1% trifluoroacetate. The combined HPLC 
fractions were concentrated, treated with aqueous saturated sodium hydrogencarbonate 
solution, extracted with ethylacetate and concentrated to dryness to give 15 mg (1 1 %) of a 
white solid. 

15 

MS f APCD: 544 (M+1) for C27H22N705F 

NMR GOOMHZ^ rPMSO-d.^ 5: 3.45 (dd, IH); 3.66 (dd, IH); 3.95 (dd, IH); 4.29 (t, IH); 
4.46 (dd, IH); 4.55 (dd, IH); 4.85 (d, 2H), 5.17 (m, 2H); 7.42 (dd, IH); 7.57 (m, 2H); 7.70 (t, 
IH); 7.77 (s, IH); 8.02 (t, IH); 8,08 (d, IH); 8.18 (s, IH); 8.23 (dd. IH); 8.78 (d, IH); 8.83 (s, 
20 IH); 9.01 (s, IH) 

^^-NMR f3Q 0MHZ^ fDMSO-d.^ -1 15.98 ppm; no trifluoroacetate peak observed 




EYflmnIP 47; {r3-f5-l2-Fhioro-4-r(5gV2-oxo-S-(lH-l,2.3-triazoM-vlmeihvlVl,3- 
nTOznlldlTi -3-Yllphenvl}pvridin-2- vl)-4^,S-dlh vdroisoxazoi-5-vl1methoxv)m^ 




(51J)-3-(3-Huoro-4-{6-[5-(hydroxynQethyl)-4,5-dihydioisoxazol-3 

(lF-l,2,3-triazoH-yhnefliy^)-l,3-oxa2olidin-2-one (Bxan5)le 36) (120 mg, 0.27 mmo]^ was 
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dissolved in 8 mL anhydrous dunethylfonnamide and sodium hydride (13.2 mg, 0.34 mmol, 
based on 60 % purity) in 2 mL of anhydrous dimBthylfbrmamide was added at -20 °C. 
Caitoromethyl pivalate (44 /4L, 0.30 nnnol) was sfowly added and the mixtiire aUowed to 
room tenq)erature and then wanned to 40 °C for 1 hour. Then, the mixture was quenched 
5 with 1 noL of saturated aqueous sodium hydrogencarbonate solution, the solvent removed in 
vacuo and purified by preparative HPLC using a gradient from 55 to 75 % acetonitrile in 
watar containing 0, 1% trifluoroacetic acid to yield 27 mg (20 %) of the title conq)Ound as a 
yeUow salt in a 1:1 ratio with triflouroacetate. 

10 MSiM01:553(M+l)forC27H29N606F 

NMR(300M|lZ)(DMSO-da 5: 1.17 (s, 9H); 3.29 (dd, IH); 3.54 (dd. IH); 3.77 (m. 2H); 
3.98 (m. 2H); 4.31 (t, 2H); 4.87 (m, 2H), 5.29 (m, 2H); 7.43 (dd, IH); 7.60 (dd, IH); 7.68 (t, 
IH); 7.71 (s, IH); 8.04 (dd, 2H); 8.20 (s, IH); 8.83 (s, IH) 
"^NMR OOOMHZ) (PMgO-dgX8: -1 16.00 ppm; -72.55 ppm (trifluoroacetate) 

15 

Example 48; r3.fS.f2-FlnnrD.4-rf5Jg>.2.nm .5-flH-1.2.3-tria2ol-l-vliiieflivn.l.:<. 
nTOgnTi^iii-3-vl1phenvnnvriiHnAvn-4.«;.i«hY «ii^snmyj>1-5-vllmeft^^ 




20 (5^)-3-(3-Fhioro-4-{6-[5-(hydroxymethyl)-4,5-^ydroisoxazol-3-yl]pyridin-3-yl)phenyl)-^ 
(lff-l,2,3-triazol-l-y]methy5-l,3-oxazolidin-2-one (Bxanqjle 36) (100 mg, 0.23 mmol) was 
suspended with 2 naL of anhydrous dimethylformamide and triethylamine (80 /iL, 0.58 mmol) 
was added. 4-nitrobenzoyl chloride (80 mg, 0.54 mmol) was added and the mixture was 
stirred for 2 hours at 50 °C. The reaction was quenched with methanol (1 mL), the solvent 

25 removed in vacuo and the product isolated by preparative thin layer chromatography using 10 
% (y/v) of methanol in dichtoromethane as eluent to give 40 mg (30 %) of the title compound 
as an off white soUd. 

MS f APCD: 588 (M+1) for C28H22N7O7F 

NMR fSOOMHZ) (DMSO-dg) 5: 3.48 (dd, IH); 3.70 (dd, IH); 3.97 (dd, IH); 4.31 (t, IH); 
30 4.49 (dd, IH), 4.55 (dd, IH); 4.88 (d, 2H); 5.20 (m. 2H); 7.45 (dd, IH); 7.60 (dd, IH); 7.71 (t. 
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IH); 119 (s, IH); 8.03 (d, IH); 8.07 (d, IH); 8.16 (s, IH); 8.19 (d, 2H); 8.31 (d, 2H); 8.85 (s, 
IH) 

Example 49; 4-fr3-(542-muoro-4>rr5jgV2->oxo-5-flg-1.23-Mazol-l-YlmethvlV13- 
5 oxa7olidiii- 3-vl1phenvllDvridin-2-vl) -4^.^.dihyHr oiso3gazo^ 
add 




(51?)-3-(3-Fluoro-4-{6-[5-(hydroxymetliyl)-4,5-^^ 

(lj&-l,2,3-triazol-l-ylmeAyl)-13-oxazoMm^^ (Bxanq)le 36) (212 mg, 0.48 ramol) was 
10 suspended in 3 noL of anhydrous dimefhylfonnamide. Anhydrous pyridine (700 //L, 8.7 

mmo^), 4-dimethylanQinopyridme (DMAP) (30 mg, 0.25 mmo^ and succinic anhydride (125 

mg, 1.25 mmoQ were added and the solution was stirred for 16 hours at room teoDperature. 

The reaction was quenched with methanol (1 mL), solvents were removed in vacuo and the 

product purified by chromatography on silicagel using a gradient from 0 to 20% methanol in 
15 dicMoromethane followed by an aqueous wash and lyophihsation to remove residual 

dimethylformamide to yield 120 mg (50 %) of the title confound as an off white salt. 

MS (AFCB: 539 (M+1) for C25H23N6O7F 

NMR nOOMH Z^ (DMSQ-d.^ 5: 2.42 (d, 2H); 3.30 (dd, 2H); 3.57 (t, IH); 3.96 (dd, IH) 4.23 
(m, 2H); 4.86 (d, 2H); 5.00 (m, IH); 5.18 (m, IH); 7.43 (dd, IH); 7.58 (dd, IH); 7.69 (t, IH); 
20 7.77 (s, IH); 8.02 (d, IH); 8,07 (d, IH); 8.18 (s, IH); 8.82 (s, IH); 2 methylene protons 
overlap with solvent peak, 2 methylene protons enhanced by residual HOD peak. 
^^-NMR f30QMHZ-> rPMSQ-dg^ 8: -115.94 

TCyampIP (<V)-^{ 4^r5,5-Bis(hYdroxvmcthvlV4,5-davdroisoxa2Ql-3-^ 
25 diflnnTOhlnh envl-4-vll-5-ra^,5-tMadia Mi1AYlflnil no)mefe^^ 
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rerf-Butyl [((5i?)-3-{4'-[5^-his(hydroxyme%l)-4^ 
difhiorobiphenyl-4-yl}-2-oxo-13-oxazoMm^^ 

(506.0 wg, 0.82 xmnol) was dissolved in dichlorometbane (10 nil) aad cooled to 0°C. 
Trifluoroacetic acid (4 inl)was added and the reaction mixture was stirred at 0°C for 3 hours. 
5 Thereactionmixture was concentrated m vacuo. The residue was partitioned between ethyl 
acetate (100 ml) and aqueous saturated sodium hydrogen carbonate solution (100 ml). The 
organic layer was dried over magnesium sulphate, filtered and then concentrated in vacuo. 
The resulting oil was dissolved in dichlorometbane (2 ml) and subjected to chromatography 
(SiOz 20 g bond elut columns, 0 to 10% methanol/dichloromethane) to yield 251 mg (59%) of 
10 (5S)-3-{4*-[5,5-bis(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]-2,2'--difluoro^^^ 
[(l,2,5-thiadiazol-3-ylamino)mefhyl]-l,3-oxazolidin-2-one as a white solid. 
MS rSSP+V (M+H)* 518.12 for C23H21F2N5O5S 

NMR fPMSO-d^^ 5: 3.28 (s, 2H), 3.53 (d, 4H), 3.72 (m, 2H), 3.91 (q, IH), 4.26 (t, IH); 4.98 
(m, IH), 5.06 (t, 2H); 7.47 to 7.68 (m, 6H); 7.80 (t, IH), 8.08 (s, IH). 

15 

The intermediates for this compound were prepared as foUows: 

ferf-Butvirfr5J;V3-f4'-r5^-bisnivdroxvmethvlV4.5-dihvdrDisox^ 
difluorobiphenyl-4-vl}--2K)xo-13K)xazohdin-5-yDmetb^yni.2.5-tbiadiazo^ 



20 




terf-Butyl { [(5/?)-3-(3-fluoro-4-iodophenyl)-2-oxo-l,3-oxazoUdia-5-yl]n^ 
diiadiazol-3-ylcarbamate (542 mg, 1.04 mmol) (cf Bxamplt 3 above),{3-[3'fluoro-4- 
(triniethylstannyl)phenyl]-4,5-dihydroisoxazole-5,5-diyl}dhnethanol (485 mg, 1.25 mmol) 
and copper (I) iodide (82 mg, 0.42 mmol) were dissolved in dry l-methyl-2-pyrrolidinone (10 
25 ml) and the reaction nciixture placed under an atmosphere of argon. 

Tetrakis(triphenylphosphine)palladium(0) (120 mg, 0. 1 mmol) was added and the reaction 
mixture stirred for 48 hours at 90°C, The reaction mixture was cooled to room temperature 
then poured mto water (100ml). The product was extracted into ethyl acetate (100 ml). The 
ethyl acetate layer was separated, dried over magnesium sulphate, filtered then concentrated 
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in vacuo. The crude product was then dissolved m dichloromethane (2 ml) and subjected to 
chromatography (SiQz 50 g bond ekte column, SO to 100% ethyl acetate/hexane) to yield 512 
ipg (80%) of the desired conq)ound as a yeUow oil. 
MS fESP+^: (M+H)^ 618.21 for C28H29F2NSO7S 

5 

343-fluoro-4-ftriin ethv1stanTi yBphenvl1-4.5"dihydroisoxazQle-S,5"diy 

.F 




HO- 

HO- 

2-Methylene-l,3-propanediol (2.20 g, 25.0 mM) was stirred in dichloromethane (20 mL) and 
cooled to 0 ''C. A 1 N solution of diethylzinc in hexanes (3.40 g, 27.5 mM) was added 

10 followed by a solution of 4-bromo-3-fluoro-iV-hydroxybenzenecarboximidoyl chloride (6.30 
g, 25.0 mM) in dichloromethane (40 mL). The reaction was allowed to warm to room 
tenqjerature and was cortplete after four hours. The solution was diluted with ammonium 
chloride and extracted using dichloronaethane. The organic layer was dried (magnesium 
sulfate), filtered and concentrated to give the desired product as a yellow solid (4.72 g). 

15 MSIESP):305(MH+)forCiiHnBrFNO3 

300 MHz NMR rPMSD-d^^ 5: 3.29 (s, 2H); 3.55 (s, 2H); 3.57 (s, 2H); 5.10 (t, 2H); 7.52 (d, 
1H);7.68 (d, IH); 7.86 (t, IH). 



Example 51; f5j?V3-r4-(6-l(5y)-5-r(lg)-l,2-Dmvdroxvethvl1-4.5-dihvdroisoxazol-3- 
20 vllnvridin-3-vlV3-fluorophenvl1>-S-rm4.23-MazoI-l-vlmethvB-1.3^^^ 




(5/?)-3~[4-(6-{(55)-5-[(42?)-2,2-Dimethyl-13-dioxolan-4-yl]-4,5-dihydroisoxaTO 
yl}pyridm-3-yl)-3-fluorophenyl]-5-(lfr-l,23-triazol-l-yhnethyl)-l,3^^ 
g, 0.44 mmol) was dissolved in tetrahydrofurau (10 ml) and IN HQ (10 nil, 10 mmol) and 
25 heated to 50°C in an oil bath for 90 minutes. The reaction was cooled to room ten5)CTature, 
concentrated in vacuo, with acetonitrile added rq)eatedly as a co-solvent to minimize the 



wo 2004/048392 



-135- 



PCT/GB2003/005087 



amoimt of water present, leaving a yellow solid. The crude product was dissolved in a 
mixture of methanol (30 ml) and dichloromethane (10 ml), and then MP-carbonate resin (1,5 
g, 4.6 mmol) was added. The mixture was placed in an ice bafh and stirred at 0*'C for one 
hour. The MP-carbonate resin was filtered off and the filtrate was concentrated in vacuo. The 
5 resultant crude product was adsorbed onto silica gel (1.5 g) and purified by column 

chromatography using a 5-gram Isohite silica gel column on the FlashMaster II system, using 
a gradient from 0% to 5% methanol m dichloromethane with a solvent flow rate of 10 
ml/minute, to give the title product (0.072 g, 34.8% yield) as a white solid. 

MS (APCT): 469.2 (MIT) for C22H21EN6O5 

10 MS (ESP): 469.09 (MET) for C22H21FN6O5 

^H-NMI^f500Mz)(DMSO-dg) S: 3.40 (m, 4H); 3.65 (m, IH); 3.96 (dd, IH); 4.29 (t, IH); 4.68 
(t, IH); 4.76 (m, IH); 4.86 (d, 2H); 5.09 (d, IH); 5.18 (m, IH); 7.42 (dd, IH); 7.58 (dd, IH); 
7.69 (t, IH); 7.77 (s, IH); 7.98 (d, IH); 8.04 (m, IH); 8.18 (s, IH); 8.81 (s, IH). 
^^F-NMRf5QQMz^rDMSQ-d^^ St -115.96 (s, IF) 

15 

EYnmplP ^1. (^^)-^-r^ -(64(5^V5-r(li?>-1.2-Dihvdroxvethvll^4,5-dihvdi^isoxa^^^ 
vI>pvridin-3-vlV3.fliin roDhmvll-5-riH4,23-triazol-l-vto^ 




5-Bromo-2-{(5/?)-5-[(41?).2,2-dimethyl43-dioxolan-4-yl]-4,5-dihydroisox^^ 
20 (340 mg, 1.04 mmol), (5i2)-3-[3-fluoro-4-(4A5,5-tetramethyl-13>dioxaborolan-2^ 
yl)phenyl]-5-(m-l,2,3-triazol-l-yhnethyl)-l,3-oxazoUdin-2-one (366 mg, 0.94 nnnoT), 
K2CO3 (780 mg, 5.65 mmol), and tetralds(triphenylphosphine)palladium (0) (109 mg, 0.094 
ramol) were added to DMF (8 ml) and distilled water (0.8 ml). The reaction was heated to 85 
°C for 30 minutes and then cooled to room ten^erature. Ethyl acetate (25 ml) was then added 
25 and the mixture was filtered through a 45-micron filter. The filtrate was concentrated in 
vacuo to yield a crude residue. The residue was purified by column chromatography using 0- 
4% MeOH/CH2Cl2 to yield a white powder (180 mg). The white powder (180 mg) was added 
to THF (20 ml) foHowed by addition of IN HCl (5 ml) and the reaction was aflowed to stir for 
4 hours. Trifluoroacetic acid (2 nol) was then added and the reaction was allowed to stir for an 
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additional 30 miautes. The reaction mixture was then concentrated in vacuo to yield a erode 
residue. Tbue residue was then purified by colunm cl]roniatogrq>liy using 0-2% 
MeOH/CH2Cl2 to yield the product as a white solid (50 mg). 
MS fBSP^ ! 469.11 (MIT) for C22H21FN6O5 
5 ^H-NMRf500MHz^rDMSQ-d<-^ 5: 3.38 (dd, IH); 3.48 (m, 4H); 3.95 (m, IH); 4.29 (t, IH); 
4.69 (t, IH); 4.79 (t, IH); 4.86 (d, 2H); 4.98 (d, IH); 5.18 (m, IH); 7.42 (d, IH); 7.58 (d, IH); 
7.69 (t, IH); 7.78 (s, IH); 7.98 (d, IH); 8.06 (d, IH); 8.18 (s, IH); 8.81 (s, IH). 



The intermediates for Exanoples 51 and 52 were prepared as follows: 

10 

5-Bromo-2-f54f4JgV2. 2-dimethvl-l-3-dioxolan-4-vll-4.5-di^^ 
fluompvridine 




(4iS)-2,2-Dimethyl-4-vinyH,3-dioxolane (R.J.Crawford, S.B.Lutener, R.D.Cockcroft, Can. J 
15 Chem ; 54,3364 (1976)) (2.08 g, 16.2 mmol) was combined with S-bromo-AT- 

hydroxypyridine-2-carboximidoyl chloride (2.55 g, 10.8 ramol) under a nitrogen atmosphere. 

Anhydrous tetrahydrofuran (15 ml) was added and mbced for fifteen minutes, followed by the 

slow addition of a solution of diisopropylethylamine (3.8 mlL, 21.6 mmol) in anhydrous 

tetrahydrofuran (15 ml) via dropping funnel at room tenperature. The reaction was stirred at 

20 room temperature for three hours, then diluted with ethyl acetate (300 nd), washed with water 
(1 X 100 ml), brine (1 x 50 ml), and dried over anhydrous magnesium sulfate. The solvents 
were removed in vacuOy producing a crude product mixture which was dissolved in 
dichloromethane (10 ml), applied to a pre-wettened 70-gram Isohite silica gel column and 
ehited with a gradient from 20:80 to 50:50 ethyl acetate:hexanes. The pure product was 

25 recovered as a mixture of diastereomers (m a ratio of approximately 75:25 by ^H NMR and 
chiral column analyses, with the major product being the (+)-diastereomer). The two 
diastereomers were separated on silica gel using a very slow gradient from 10:90 to 20:80 
ethyl acetate:hexanes (Rf in 20:80 ethyl acetate hexanes: major = 0.44, mmor = 0.32). The 
diastereomers were analysed by ^H NMR and optical rotation. The stereochemistry 
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assignmBiits were made using infonoatioii from the folbwing sources: Giavestock, M. B., 
Paton, R. M., Todd, C. I, Tetrahedron: Asymmetry, 1995. 6, 11, pages 2723-2730; and the 
PhD Thesis of Christine J. Todd, University of Edinbuigh, 1995, "Application of Nitrile 
Qxide-Isoxazoline Chemistry for the Synthesis of 2-Ubsonic Acid Analogues" 

5 

Anal v^pg nf Wmn -2- U5S)-5-U 4j;V2.2-dimethvl- 1 .3-dioxolan-4-vn-4.5-dilivdroisoxazol-3- 
vllpvridine: 

MS fAPCn: 327.0, 329.0 (MH*) for CiaHwBrNzOs 
MSfBSP^: 327.20, 329.20 (MH*) for CisHisBrNaQj 
10 Optical Rotation: (589 nm, 20''C) [a] = +113.6 (c=0.25 in methanol) 

^H->}MRr500Mz)(CDCl3) 5: 1.34 (s, 3H); 1.42 (s, 3H); 3.50 (s, 1 H); 3.52 (d, IH); 3.91 (m, 
IH); 4. 14 (m, 2H); 4.73 (m, IH); 7.83 (dd, IH); 7.88 (d, IH); 8.65 (d, IH). 

AnMvsesof5-bromn-2-(r5jgV5-rr4/? V2.2-dimediv1-t.3-dioxolan-4-vl1-4.5-dihvdroim^ 
15 3-vl)pvridine: 

MS fAPCn: 327.0, 329.0 (MH*) for CisHuBrNaQj 
MSiB^: 327.20, 329.20 (MH*) for Ci3H,5BrN2C53 
Optical Rotation: (589 nm, 20°C) [a] = -146.4 (c=0.25 in methanol) 
^H-ISMR(500Mz)(CDCl3) 5: 1.35 (s, 3H); 1.44 (s, 3H); 3.33 (dd, 1 H); 3.51 (dd, IH); 3.86 
20 (dd, IH); 4.09 (dd, IH); 4.30 (m, IH); 4.83 (m, IH); 7.84 (dd, IH); 7.90 (d, IH); 8.64 (d, IH). 

f5igV3-r3-RuQro-4-r4.4.5,^-tefrani ethvl-1.3.2-dioxaborolan-2-vl^phenvl1-5-flg-1.2^ 
1 -vhnftfhyn-l ^-n7^»^y^Hdin-2-one 




25 see Example 13. 



r5j?V3-r4-r6-ff5^-5-rr4/?V 2.2-Dimethvl-1.3-dioxolan-4-vll-4.5-dihvdroisoxa7n1-3- 
Yl}pYridin-3-Yl)-3-fluoix)phenv11-5-flfl^-1.2.3-tria2ol-l-vlmethvl V 13-oxazoMin-2.nnft 
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F 



5-BroiiiD-2-{(55)-[(4i?)"2,2-dmiethyl-13-dioxolm^ 

fluoropyridiae (0.468 g, 1.43 mmoT), and (51?)-3-[3-fluoro-4-(4A5,5-tetra3nethyl-l,3,2- 
dioxaborolm-2-yl)phenyI]-5-(liy4,2,3-triazol-l-yl^ (0.505 g, 

5 1.30 vawoJ) were dissolved in anhydrous N,N-dimethylformanude (10 nd). Potassium 
carbonate (0.90 g, 6.50 mmol) was added, followed by water (1 rrS), and then 
tetrdds(triphenylpho^lmie)palladiuni (0) (0. 15 g> 0. 13 mtool). The reaction was heated to 
85°C for 60 ntinutes. The reaction was then cooled to room tenoperature, diluted with ethyl 
acetate (15 nol), stirred at room tenq)eratiire for ten minutes, and the resulting precipitate was 

10 filtered off. The filtrate was concentrated in vacuo to remove the ethyl acetate and N,N- 
dimethylforroamide. The resultant thick black oil was dissolved in dichloromethane (15 ml) 
and purified by column chromatography, using a 50-gram Isohite silica gel column (pre- 
wettened with dichloromethane), eluting with 0-4% methanol in dichloromethane. The title 
product (0.265g, 40.0% yield) was recovered as a white solid. 

15 MS f APCIV . 509.2 (MIT) for C25H25FN6O5 

MS (ESF) : 509.09 (MET) for C25H25FN6O5 

^H-NMRf500Mz^CDCU^ 5: 1.35 (s, 3H); 1.43 (s, 3H); 3.56 (s, IH); 3.58 (d, IH); 3.92 (dd, 
IH); 4.00 (dd, IH); 4.17 (m, 3H); 4.75 (m, IH); 4.82 (d, 2H); 5.11 (m, IH); 7.22 (dd, IH); 
7.43 (t, IH); 7.46 (dd, IH); 7.77 (dd, 2H); 7.86 (m, IH); 8.04 (d, IH); 8.74 (s, IH). 
20 ^^-NMRGOQMzVCDCM 8: -114.23 (s, IF) 

5'Bronao-jSr-hydroxvpvridine-2-carboyimidnYl chlnride 



5-Bromopyridine-2-carbaldehyde oxime (49.5 g, 246.3 mmol) was dissolved in DMF (150 
25 ml) followed by addition of iV-chlorosuccinimide (39.5 g, 295.5 mmol). HCl gas was then 
bubbled in the solution for 20 seconds to initiate the reaction, which was then allowed to stir 
for 1 hr. The reaction was poured into distilled water (1 L) and the precipitate was collected 
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by vacuum filtration. The filter cake was washed with distilled water (2 x 500 ml) and then 
dried overnight in a vacuum oven at 60 T (-30 inches Hg) to yield the product as a white 
powder (55 g). 

^H-NMRf300MzyCDCl.^ 5: 7.73 (d, IH); 8.09 (d, IH); 8.73 (s, IH); 12.74 (s, IH). 
5 NOTE: Lachrymator. 

Example 53; f5/gV344-f6-f (55)-5-ra5^4,2-l>ihvdroxvethvll-45>dihvdroi^ 
vl>pvridin.3-vlV3-flttorophenvll-5.flH-l>23-teazol-l-vlmethvD"li^-nYft^ 



10 (51?>3-[4-(6-{(55)-5-[(4^-2,2-Diniethyl4,3-dioxolan-4-yl]-4,5-dihyd^^ 
yl}pyridin-3-yl)-3-fluorophenyl]-5-(l/^l,23-triazol-l-yhnethyl)-^ 

g, 0.61 mmol) was dissolved in tetrahydrofuran (6 ml) and IN HQ (6 ml, 6 mmol) and heated 
to 50°C for three hours. The reaction was cooled to room temperature concentrated in vacuo, 
with acetonitrile added repeatedly as a co-solvent to nunimize the amount of water present, 
15 leaviug a yellow solid. The crude product was dissolved m a mixture of methanol (10 ml) and 
dichloromethane (10 lul), and MP-carbonate resin (2. 1 g, 6. 1 mmol) was added. Tbe mixture 
was stiired at room tesiipecs!tar& for one hour. Hie MP-carbonate was filtered o£f, and the 
solvents removed in vacuo. Ite pure product (0.24 g, 84.0% yield) was recovered as a 
light yellow solid. 

20 MS (APCD : 469.2 (MHT) for C22H21FN6O5 

MS (ESF) : 469.13(Mir)forC22H2iFN60s 

^H-NMRf500Mz^rDMSO-dg^ 5: 3.38 (m, IH); 3.49 (m, 4H); 3.96 (dd, IH); 4.29 (t, IH); 4.69 
(t, IH); 4.80 (m. IH); 4.86 (d, 2H); 4.98 (d, IH); 5.18 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 
7.68 (t, IH); 7.77 (s, IH); 7.97 (d, IH); 8.04 (m, IH); 8.18 (s, IH); 8.81 (s, IH). 
25 ^^NMRrSOOMz^rPMSO-dfi^ 8: -115.96(8,1?) 

TCvamplpM; (^»>-^.f 4.f6.ff5jgV5.ray>-1.2-DlhvdroxYethvll-4.5-dihvdniisoxaznl.3- 
Yl|pvridm-3-Yl)-3-fhiorophenvl1.5-ag-1.2J-triazoI-l-vlmethvl)-1.3-oxazolidm-2-one 
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5-Bromo-2-{(5/?)-5-[(45)-2,2-dime%143-dioxolan-4-yl]-4,5-di^ 

(464 mg, 1.41 mmol), (5/?)-3-[3-fluoro-4-(4,4,5,5-tetrainethytl3,2-dioxaborolan-^ 

yl)phenyl]-5-(li?-l,2,3-triazol-l-ylmethyl)43-oxazo^^ (500 mg, 1.29 mmol), 

5 K2CO3 (1067 mg, 7.73 mmol), and tetralds(triphenylplK)sphiiie)palladimn (0) (149 mg, 0. 128 
mmol) were added to DMF (8 ml) and distilled water (0.8 ml). The reaction was heated to 85 
°C for 30 minutes and then cooled to room tenperature. Ethyl acetate (25 nd) was then added 
and the mixture was filtered through a 45-micron filter. The filtrate was concentrated in 
vacuo to yield a crude residue. The residue was purified by column chromatography using 0- 

10 4% MeOH/CH2Cl2 to yield a white powder (331 mg). The white powder (331 mg) was added 
to THF (20 ml) foflowed by addition of IN HCl (20 ml) and then heated at 50 °C for 1 hour. 
The reaction mixture was then concentrated in vacuo to yield a crude residue. The residue 
was then purified by column chromatogrq)hy using 0-2% MeOH/CH2Cl2 to yield the product 
as a white solid (91.5 mg). 

15 MS (ESP) : 469.15(MH')fbrC22H2iFN605 

^H-NMRf50QMz->rDMSQ-d.-> 8: 3.41 (m, 5H); 3.96 (m, IH); 4.29 (dd, IH); 4.68 (t, IH); 4.77 
(m, IH); 4.86 (d, 2H); 5.10 (d, IH); 5.19 (m, IH); 7.42 (d, IH); 7.58 (d, IH); 7.69 (t, IH); 
7.77 (s, IH); 7.98 (d, IH); 8.04 (d, IH); 8.17 (s, IH); 8.82 (s, IH). 



20 Intermediates for Exaii5)les 53 and 54 were prepared as followsi 



f5igV3-r4-f6-(f5.y)-5-rr4^-2,2-Dimethvl-lJ-dioxolan-4-vl1-4.5-dihvdroisox^^ 
yl )pvridin-3- vlV3-fluorophenvn-5-( IH- 1 .2,3-triazoH-yhDethylV 1 .3-oxazolidin-2-one 




25 5-BromD-2-{(55)-5-[(4S)-2>dfanethyl-13.dk)xolan-4-yl]-4,5-d^^ 

(0.453 g, 1.38 mmol) and (5i?)-3-[3-fluoio-4-(4,4,5,5-tetramethyl-l,3,2-dioxaboix)lan-2- 
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yl)plienyl]-5-(lH-l,23-triazol-l-ylinetliy5-13-oxazoKd^^ (0.489 g, 1.26max>l) 
dissolved in anhydrous N^N-dimethylformainide (10 ml). Potassium carbonate (0.87 g, 6.29 
mmol) was added, folbwed by tetrakis(tnphenylpliosphine)palladium (0) (0. 145 g, 0. 13 
mmol), and then water (1 ml). The reaction was heated to 85°C for SO minutes. Tbe reaction 

5 was fhsia cooled to room tenq)erature, diluted with ethyl acetate (35 ml), stirred at room 
tm^erature for fifteen minutes, and the resulting precipitate was filtered off. Tbe filtrate was 
diluted with ethyl acetate (350 ml) and washed with water (100 ml), then brine (75 ml), and 
then concentrated in vacuo. The resultant crude product was adsorbed onto silica gel (5 g) 
and purified by colmnn chromatography, using a 50-gram Isolute sDica gel column (pre- 

10 wettened with dicMoromethane), eluting with 0-1% methanol in dicMoronaethane. The title 
product (0.34g, 53. 1% yield) was recovered as a Ught yellow soUd; the product was found to 
contaiD 3-4 mDl% of the oxidized (5i?)-3-[4-(6-{5-[(4S)-2,2-dimethyl-l,3-dioxolan-4- 
yl]isoxazol-3-yl}pyridin-3-yl)-3-fluorophenyl]-5-(ljBr- 1 ,2,3-tria2X)l- 1-ylmethyl)- 1,3- 
oxazolidm-2-oiie by-product as an inq)urity. 

15 MS rAPCD : 509.2 (MET) for C25H25FN6O5 

MS rESP^ : 509.12 (MIT) for C25H25FN6O5 

r5jgV3-r4-f6-ff5j^VS-r(4y^-2.2-Dnnethvl-13-dioxolan-4-vl1-4.5-dihvdro 
vnpvridin-3-vlV3-fluorDphenvll-5-flH-1.23-triazol-l-vhneihvlV13-oxazohdm^^^ 



Prepared from 5-BromD-2-{(5/?)-5-[(45)-2,2-dimethyl-l,3-dioxolan-4-yl]-4,5- 
dihydroisoxazol-3-yl}pyridme by an analogous process to that described for the (5S) isomer 



o 




20 



g-Bronio-2-((5jgV5-r(4.y)-2.2-dmieth^yl-13-dioxolan-4-vl1-4.5-dihyd^ 
25 and 5-bronio-2-f f5^-5-rf4^-2.2-dimelhvl-1.3^Hoxolaii-4-vn-4^-dihvdioisoxazol-3- 
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Br 



5-Broino-iV-hydroxypyridme-2-carboxiinidoyl chloride (5 g, 21.3 mmol) and (4jR)-2,2- 
diinethyl-4-vinyl-l,3-dioxolane (5.5 g, 42.55 mmol) were added to THP (30 ml) and then 
cooled to 0 ''C. Triethylamine (3.3 ml) in THF (30 ml) was then added drop wise with an 

5 addition funnel over 30 mmutes. The reaction was allowed to stir for one hour at 0**C. 
EtOAc (40 ml) was then added and the precipitate was filtered. The filtrate was concentrated 
in vacuo to yield a crude soUd (6.6 g). The crude solid was purified by column 
chromatogr£q)hy using 0-10% BtOAc/Hexane to yield the S,R isomer (2.5 g) and the S,S 
isomer (0.6 g) as white solids. The stereochenoistry assignments were made using information 

10 from the foUowmg sources: Gravestock, M. B., Paton, R. M., Todd, C. J., Tetrahedron: 
Asymmetry, 1995, 6, 11, pages 2723-2730; and the PhD Thesis of Christine J. Todd, 
University of Bdinburgh, 1995, "Application of Nitrile Oxide-Isoxazoline Chemistry for the 
Synthesis of 2-Ulosonic Acid Analogues". 

(5R); ^H-NMRfSOOMzVCDCU^ 5: 1.37 (s, 3H); 1.45 (s, 3H); 3.53 (d, 2H); 3.93 (m, IH); 
15 4. 17 (m, 2H); 4.76 (m, IH); 7.83 (m, 2H); 8.67 (s, IH). 

Optical Rotation: (589 nm, 20''C) [a] = -1 18.4 (c = 2.5 mg/ml in methanol) 

(5S).- ^H-NMRr500MzVCDCk^ 5: L35 (s, 3H); 1.44 (s, 3H); 3.32 (dd, 1 H); 3.50 (dd, IH); 
3,86 (dd, IH); 4.09 (dd, IH); 4.31 (m, IH); 4.83 (m, IH); 7.83 (dd, IH); 7.90 (d, IH); 8.64 (d, 
IH). 

20 Optical Rotation: (589 nm, 20°C) [a] = +145.6 (c = 2.5 mg/ml m methanol) 

Example 55; (5jgV3"f446-r5.S-Bisflivdroxvmethvl)-4>5-dihvdroisoxazQl-3-vllpvridiii 
vl)-3-fluorophenvlV5-ag-l,23-triazoH-vlmethvft-l,3-oxazolidin-2-one 
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(51?)-3-(4-{6-[5,5-Bis({[te/t-l>uty](dmiBtJiy])sfly5oxy}niethy5-4^ 

yl]pyridm-3-yl)-3-fluorophmy])-5-(l£r-lA3-triazol-l-yln»thyl)-13-^ 
g, 0.30 nmnl) was dissolved in anhydrous tetrahydiofuian (10 uiMler a nitrogen 
atmosphere. Tetrabatylanunomum fluoride (0.31 ml, 0.31 mmol) was added drop wise and 
5 the reaction was stinred at room toiqjerature for ninety iimutes. Ethyl acetate (40 nd) and 
water (10 ml) were added, followed by brine (20 ml), and the two phases wctc separated. The 
ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate and 
concentrated in vacuo. The crude product was found to contain tetrabutylammonium salts, 
and was dissolved in a mixture or methanol and methylene chloride, adsorbed onto silica gel 
10 (1 g) and purified by colunm chromatography using a 20-gram Isolute silica gel column on 
the FkshMaster n system using a gradient from 0% to 5% methanol in dichloromethane with 
a solvent flow rate of 15 ml/minute. The recovered product (0. 102 g) was recrystallised from 
tetrahydrofuran, to give the title product (>98% pure) (0.033 g, 23.6% yield). 

MSfAPCn : 469.2 (MH*) for C22H21FN6O5 

15 MSCBSP) : 469.16(MH*)forC22H2iFN605 

^H-NMRf3Q0 Mz^fDMSO-d^^ 5: 3.31 (2H, hidden under water peak); 3.51 (broad s, 4H); 3.96 
(dd, IH); 4.29 (t, IH); 4.86 (d, 2H); 5.02 (broad s, 2H); 5. 19 (m, IH); 7.41 (dd, IH); 7.58 (dd, 
IH); 7.69 (t, IH); 7.77 (s, IH); 7.96 (d, IH); 8.04 (d, IH); 8.18 (s, IH); 8.81 (s, IH). 
"F-NMRr3QQMz^fDMSn-d^^ S: -115.96 (s, IF) 

20 

The intermediates for Exanple 55 were prepared as follows; 



r5JgV3-f4-f6-r5.5-Bis('frtert-hiitvVHW^Y^)«i lvrioxvlmethvlV4.S-dihvdroisoxfl2Ql-3. 
vl1pvridin-3-vn-3-fhioroph envlV5-flg-l .2.3-triazol-1 -vlmethvlVl .S-oxazolidin-l-one 



25 




2-[5,5-Bis({[terf-butyl(dimethyl)silyl]oxy}methyl)-4,5-dihydroisoxazol-3-yl]-5- 
bromopyridine (0.28 g, 0.54 mmol) and (5i?)-3-[3-fluoro-4.(4,4,5,5-tetramethyl-l,3,2- 
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dioxaborolan-2-yl)phenyI]-5Klfl'"l,23-triazol4-yh^ (0.32 g, 0.81 

imnol) were dissolved in anhydrous N,N-dainethylfonnaimde (10 nd). Potassium carbonate 
(1 N solution) (1.6 ml, 1.63 mmol) was added, followed by water (1 mO> ^ ^ten 
tetrakis(triphmylphosphme)panadium (0) (0.094 g, 0,08 mmol). The reaction was heated to 
5 S5^C for 90 minutes. The reaction was then cooled to room tenoperature, diluted with ethyl 
acetate (120 ml) and washed with water (2 x 50 ml), brine (1 x 40 ml), dried over anhydrous 
magnesium sulfate and concentrated in vacuo j leaving N,N-dimethylfonnaiiiide solution (-- 3 
ml). The crude product solution was then diluted with dichloromethane (5 ml) and purified 
by column chronaatography using a 20-gram Isolute silica gel column (pre- wettened with 
10 dichloromethane) ehiting with 0-2% methanol in dichloronaethane. The title product (0.205g, 
60.5% yield) was recovered as a white solid. 

MS (APCD : 697.2 (MIT) for C34H49FN605Si2 

MS (BSP): 697.08 (MlT) for C34H49FN605Si2 

^H-NMRGOO Mz^ODMSQ-d^^ 5: 0.03 (s, 6H); 0,05 (s, 6H); 0.83 (s, 18 H); 3.28 (s, 2H); 3.73 
15 (m, 4H); 3.96 (dd, IH); 4.29 (t, IH); 4.86 (d, 2H); 5.18 (m, IH); 7.41 (dd, IH); 7.58 (m, 2H); 
7.69 (t, IH); 7.77 (d, IH); 8.04 (dt, IH); 8.18 (d, IH); 8.81 (broad s, IH). 
^^-NMRf3QQMz^fDMSQ-d<^ S: -115.97 (s, IF) 

2>r5,5-Bisffrterr-butvlfdimethvftsilvlloxvlmethvlV4,5-^^ 
20 bromopyridine 



2,23,3,9,9,10,10-Octamethyl-6-methylene-4,8-dioxa-3,9-disilaundecane (0.685g, 1.94 mmol) 
was combined with 5-bromo-iV-hydroxypyridine-2-carboximidoyl chloride (0.30 g, 1.3 mmol) 
under a nitrogen atmosphere. Anhydrous tetrahydrofaran (8 ml) was added, followed by the 
25 slow addition of diisopropylethylamine (0.45 ml, 2.6 mmol) via syringe at room teiqperature. 
The reaction was stirred overnight at room temperature, then diluted with ethyl acetate (200 
ml), washed with water (1 x 100 ml), brine (1 x 75 ml), and dried over anhydrous magnesium 
sulfate. The solvents were removed m vacMo, producing a crude product mixture. The 




wo 2004/048392 



-145- 



PCT/GB2003/005087 



product was dissolved in dicMoromethane (10 ml), applied to a pre-wettened SO-gram Isolute 
silica gel column and eluted with 20:80 ethyl acetate:hexanes. The product ehited in two 
fractions, the first of which included excess 2,2,3,3,9,9,10,10-octamethyl-6-mefhylene-4,8- 
dioxa-3,9-disilaundecane, and the second fraction, which was found to he pure (0.28g, 42.6% 
5 yield). 

MS (APCD : 515.2, 517.1 (MH*) for C22H39BrN2Q3Si2 

^H-NMRf3Q0MzVnnru 5: 0.04 (s, 6H); 0.06 (s, 6H); 0.85 (s, 18 H); 3.32 (s, 2H); 3.73 (q, 
4H); 7.81 (m, IH); 7.87 (m, IH); 8.64 (m, IH). 

10 2.2,3.3,9,9.10.10-Qctamethvl-6-methvlene-4.8-dioxa-3.9>disilaundecane 




2-Methyl©De-l,3-propanediol (l.Og, 11.3 mmol) was dissolved in anhydrous N,N- 
dimethyUbrmamide (15 ml) under a nitrogen atmosphere. Imidazole (1.93 g, 28.4 mmol) was 
added, the reaction stirred at room traoperature for ten nainutes, followed by addition of tert- 
15 butyldimethylsilylchloride (3.76 g, 25.0 mmol). The reaction mixture was stirred overnight at 
room ten5>erature, then diluted with ethyl acetate (350 ml), washed with water (2 x 100 ml), 
then a brine solution (1 x 100 nd), and then dried over anhydrous magnesium sulfate. The 
product was carried on without further purification into the next reaction. 

^H-NMRf3QQMzVCDn^-> 5: 0.05 (s, 12H); 0.89 (s, 18H); 4.14 (t, 4H); 5.06 (m, 2H). 

20 

Example 56! f2gV2-rf55r>-3-fS-f2-Fluoro-4-rr51gV2-oxo-5-(lH-1.23-Mazol-^ 

1 i^-nyaMlirflTi-:^-Yl 1iihenvIlpvridin-2-Yft-4.5 -iiihYHrni mxazo^ 3- 




25 (5/?)-3-[4-(6-{(5^-5-[(li2)-l,2-Dihydroxyethyl]-4,5-dihydroisoxazol-3-^^ 

fluorophenyl]-5-(l£r-l,2,3-triazol-l-yhnethyl)-l,3-oxazoUdin-2-^^^ (Example 51, 0.2 g, 0.43 
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imnol) was dissolved in DMF (3 id!) and pyridine (0.6 ml, 7.4 mmol) was added. The 
solution was cooled to 0 °C and 3-methoxypropanoic anhydride (0.12 g, 0.63 mmol) dissolved 
in dichloionaethane (0.5 ml) was added. The solution was allowed to stir and slowly come to 
room temperature for 18 hours, after which the mixture was cooled again to 0 ^'C. A second 
5 portion of 3-mefhoxypropanoic anhydride (0.25 g, 1.32 mmol) was added and the solution 
was allowed to stir and slowly come to room temperature for 3 hours. The mixture was then 
diluted with ethyl acetate, washed with water, and dried over magnesium sulfate. The residue 
obtained upon filtration and evaporation was purified via chromatography (silica gel, 10 to 
30% acetonitrile in ethyl acetate), the monoacylated product was separated from the less polar 
10 bis-acylated material, which was also produced in a smaU amount. Evaporation of the product 
containing fractions and trituration of the resulting soUd with diethyl ether yielded the title 
conpound as a white soUd (0.078 g), melting point: 130 °C. 
MS (BSP) : 555(Mir)forC26H27FN607 

^H^NMRrSQO MHz. CDCM 5: 2.64 (t, 2H); 3.36 (s. 3H); 3.56 (dd, IH); 3.65 - 3.70 (m, 3H); 
15 3.99-4.07 (m, 2H); 4.19-4.27 (m, 2H); 4.39 (dd, IH); 4.78-4.82 (m, 3H); 5.11 (m, IH); 
7.23 (dd, IH); 7.42 (d, IH); 7.47 (dd, IH); 7.76 (s, IH); 7.79 (s, IH); 7.90 (bd, IH); 8.06 (bd, 
IH); 8.76 (s, IH). 

Example 57: f2fiV2-rfSS)-3>-r542-nuoro-4-rf5ieV2-oxo-5-flg-l,23-Maz^^ 
20 1^^-OTflm1lf Bn-3-Yl1phenYl>Pvridin-2-vn-4,5.>dihv 
nlpntiTiatP 




(5/J)-3-[4-(6-{(5^)-5-[(li?)-l,2-Dihydroxyethyl]-4,5-dihydroisoxaro 
fluorophenyl]-5-(lfr-l,2,3-triazol-l-ylmethyl)-l,3K)xazoUdm^^ (Exan5)le 51, 0.2 g, 0.43 

25 mmol) and nicotinic acid (0.063 g, 0.51 mmol) were dissolved in a mixture of DMF (2 ml) 
and pyridme (0.2 ml, 2.5 mmol). The sohition was cooled to 0 °C and 
diisopropylcarbodiimide (0.27 ml, 1.73 mmol) was added. The solution was allowed to stir 
for 8 hours at 0 then diluted with ethyl acetate and washed with water. The aqueous layer 
was extracted with THF: ethyl acetate (1: 1) and the pooled organic layers were dried over 

30 magnesium sulfate. The residue obtained upon filtration and evaporation was purified via 
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chromatography (silica gel, 1 to 5% methanol in dichloromethane), the monoacylated product 
was separated from the less polar bis-acylated material, which was also produced in a small 
anoount Evaporation of the product containing fractions and trituration of the resulting soM 
wifli diethyl ether yielded the title con^wund as an ofif-white solid (0.095 g), melting point: 
5 210 °C. 

MS rESP^ : 574 (MlT) for C28H24FN7O6 

^H~NMRf500 MHz, DMSO-d^^ 5: 3.53 - 3.55 (m, 2H); 3.94 - 3.99 (m, 2H); 4.28 - 4.32 (m, 
2H); 4.42 (dd, IH); 4.85 - 4.90 (m, 3H); 5.18 (m, IH); 5.68 (d, IH); 7.43 (dd, IH); 7.56 - 
7.60 (m, 2H); 7.69 (t, IH); 7.77 (s, IH); 7.99 (d, IH); 8.05 (bd, IH); 8.18 (s, IH); 8.33 (bd, 
10 IH); 8.82 (m, 2H); 9.14 (bs, IH). 

Rvampli^ ^X; (ll?)-^ff^ 9>-3-(5-(2-muoro-4-rf5igV2-oxo-5-(lg-l,2J-triazol4-Ylme^^^^ 

lJ^oxa20^din■3'Vl1phenYIlDY riHin^^>Y^■^-^"'^^^Y*^ ^^soxazol■5^v^^ 

methoCTetfavl carbonate 



15 




(51f)-3-[4-(6.{(5S)-54(112)-l>Dihydroxyethyl]-4^-dihydix)isoxazol-3-^^ 
fluorophenyl]-5-(li^l,23-triazol-l-yhnethyl)-l,3-oxazolidin-2-one (Exan^ple 51, 0.2 g, 0.43 
xnmol) was dissolved in DMF (3 ml) and pyridine (0.5 n^il, 6.2 mmol) was added. The 
solution was cooled to 0 °C and 2-methoxyethylchloiofbrmate (0.07 ml, 0.6 mmol) was 

20 added. The solution was allowed to stir for 1 hour at 0 °C, then a second portion of 2- 
methoxyethylcblorofiDrmate (0.07 ml, 0.6 mmoQ was added. The reaction was allowed to 
proceed for an additional 45 minutes at 0 ^'C, then quenched by the addition of 1 ml methanol 
After stirring for 5 minutes, the mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with brine and dried over magnesium sulfate. The 

25 residue obtained upon filtration and evaporation was purified via chromatography (silica gel, 
1 to 10 % methanol in dichloromethane), the monoacylated product was separated from the 
less polar bis-acylated material, which was also produced in a small amoxmt. Evaporation of 
the product containing fractions and trituration of the resulting solid with diethyl ether yielded 
the title compound as an off-white solid (0.052 g), meltiag point: 125 **C. 

30 MS (BSP) : 571(MH^forC26H27EN608 
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^H-.NTvmf5QQ MHz. DMSO-d^^ 5: 3,25 (s, 3H); 3.46 - 3.53 (m, 4H); 3.82 (m, IH); 3.96 (dd, 
IH); 4.07 (dd, IH); 4.17 - 4.21 (m, 3H); 4.30 (t, IH); 4.70 - 4.75 (m, IH); 4.86 (d, 2H); 5. 18 
(m, IH); 5.61 (d, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, IH); 7.77 (s, IH); 7.99 (d, IH); 
8.06 (bd, IH); 8.18 (s, IH); 8.83 (s, IH). 

5 

Example 59; Phosphoric acidmono-riJg)-r(5iZV2-f3-f(5S)-r2-fluoro-4-(2-oxo-5- 
|fl^2^^]trifl7itl-1-ylTnethYl-nig azohdm-3"Vl>-phenvI1-pvridm-2-YlV4 
vD-2-phosphonooxv-ethvl1 ester, tetraldfi ammnpinm salt 



10 




Phosphoric acid di-^g/t-butyl ester-(ljR)-2-(di-/err-birtoxy-phosphoryloxy)-(5i?)-2-(3-{(5S)-[2- 

fluoK)-4-(2-oxo-5-[l,2,3]tria2X)le-l-ylmethyl-oxazx)Udm-3-yl)«pt^^ 

dihydro-isoxazol"5-yl)-ethyl ester ( 0.732 g) was taken up in noiethanol (12 mL). To this was 
15 added a solution of 4 N HCl in dioxane (7 mL) and the resulting yellow-colored solution was 

allowed to stir at room terqjerature for 3 hours. The solvent was removed in vacuo to afford a 

yellow foam which was then take up in toluene and dichloromethane and evaporated. The 

resulting yellow foam was triturated in methanol and diethyl ether and filtered to afford a 

yellow solid, the intermediate diphosphonic acid (0.333 g). The intermediate was then 
20 dissolved in water (8 mL) and concentrated aqueous ammonium hydroxide solution (4 mL) 

and lyophilized to afford a yellow soUd (0.361 g). The solid was then triturated in methanol 

and filtered to afford a light yeUow powder (0.269 g). 

Mei 175-180 °C (decomp.) 

MS f APCIV . 629.12 (MH") for C22H23FN60nP2 
25 ^H-NMRrPoO^ 5: 3.59 (m, IH); 3.69 (m, IH); 4.06 (m, 3H); 4.31 (m, 2H); 4.90 (m, IH); 

4.93 (m, IH); 5.11 (m IH); 5.22 (m, IH); 7.15 (d, IH); 7.28 (d, IH); 7.53 (s, IH); 7.74 (s, 

IH); 7.90 (s, IH); 8.06 (m, 2H); 8.68 (s, IH), 
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Phosphoric aci d di-teyt-butvl e ster-f lJeV2-fdi-terr>butoxv-p hospliorvloxvVf5 1gV2-f3-f (5S)-12- 

flW)ro-4-(2K)xo-5-ri,231triazole-^yfaeihYl-Q?caTO^ 

dihydro-isoxazol-S-ylVethyl ester 



(52Z)-3-[4-(6-{(5^-5-[(liZ)-l>Dmydroxyethyl]-4,5-dmydroisoxazol-3-yl}p^^^ 
fluorophenyl]-5-(l/^l,23-tria2»l-l-yhne%l)-13-oxazoHdm^^ (Example 51, 0.282g, 
0.60 mmol) was taken up in 3.5 niL iV,iV-dimethylformamide. After cooling to 0 °C (external 
ice-water bath), di-tert-hutyl diethylamidophosphite (1. 1 mL, 3.7 mmol) was added via 

10 syringe followed by 11 mL of a 3 wt% solution of 1 H-tetrazole in acetonitrile (3.7 mmol). 
After stirring at 0 °C for 8 minutes the ice water bath was removed and the reaction was 
allowed to stir for 2 hours. The reaction mixture was then cooled to -78 °C (external dry ice- 
acetone bath) before addrag m-chloroperbenzoic acid (0.906 g, 3.7 imnol). The reaction was 
stirred at -78 ""C for 40 minutes bejfore quenching with aqueous sodium thiosulfate solution. 

IS The dry ice-acetone bath was rerDOved and the reaction mixture was allowed to warm to room 
ten;)erature. The reaction noixtuie was diluted with ethyl acetate and water and the layers 
were s^arated. The aqueous phase was extracted twice with ethyl acetate and the combined 
organic layers were washed twice with saturated aqueous sodium bicarbonate and once with 
brine. The organic layers were dried over magnesium sulfate, filtered and concentrated in 

20 vacuo to afford a light yellow oil (0.912 g). The crude product was purified by flash 
cfaromatogr^hy on silica gel using a gradient of 5% methanol in dichloromethane to 7.5% 
methanol in dichloromethane to afford the title product (0.732 g). 
MS f APCD : 853.3 (MET) for CssHssFNeOuPz 

^H-NMRfDMSO-d<^ 5: 1.23 (s, 9H); 1.25 (s, 9H); 1.29 (s, 18H); 3,44 (d. IH); 3,48 (s, IH); 



25 3.62 (m, IH); 3.82 (m, IH); 3.98 (m, IH); 4.16 (m, IH); 4.29 (m, IH); 4.72 (d, 2H); 4.82 (m, 
IH); 5.04 (m, IH); 7.28 (dd, IH); 7.45 (dd, IH); 7.56 (t, IH); 7,63 (d, IH); 7.86 (d, IH); 7.94 
(m, IH); 8.05 (d, IH); 8.69 (s, IH). 



5 
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Example 60;f5i?)-3>(3-FtaQrD-446-ff5S>-5-fr^^^ 

dihvdroisoxazol>3-vKiivridin-3-vl1phenvll-5-f^^ 

oxa2olidin«2«one 




5 (5i?)-3-(3-Huoro-4-{6-[(55)-5-(hydroxyinethyl)-4^-^^ 

yl}plienyl)-5-(lfr-l,23-triazol-l-ylinethy5 (0.3 g, 0.68 iximo^ was 

dissolved in DMF (5 nd) with warming, then allowed to cool to room tenqperature. 
Triphenylphosphine (0.27 g, 1.03 mmol) and carbon tetrachloride (0.6 ml, 6.21 mmol) w«:e 
added and the mixture was stirred at room tenq)erature for 45 minutes. The solution was 

10 diluted with ethyl acetate, washed twice with water, then with saturated sodium chloride, 
dried over sodium sulfate and evaporated. Purification by column chronoatography (silica gel, 
1 to 10% methanol in dichloromethane) yielded (5i?)-3-(4-{6-[(5S)-5-(chlorom&thyl)-4,5- 
dihydroisoxazol-3-yl]pyridin-3-yl}-3-fluorophenyl)-5-(l^r-l,2,3-triazol4-y^ 
oxazolidia-2-one (0.31 g). This material was contaminated with triphenylphosphine oxide, 

15 and was used in the next step without further purification. 

(52?)-3-(4-{6-[(55)-5-(cMoromethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-yl}-3 
5-(l/M,2,3-triazol-l-y]methyl)-l,3-oxazolidin-2-one (300 mg, <0.66 mmol), 2- 
mercaptoefhanol (0.1 ml, 1.43 namol), potassium carbonate (280 mg, 2.03 mmol), tetrabutyl 
ammonium iodide (1-2 mg, catalytic amount) and DMF (2 ml) were combined and warmed to 

20 50 °C for 16 hours. An additional portion of 2-mercaptoethanol (0. 1 ml, 1.43 mmol) was 
added and the mixture was warmed at 50 °C for 24 hours more. The mixture was diluted with 
acetonitrile, filtered and evaporated. Purification by column chromatography (sihca gel, 2 to 
10% acetonitrile in ethyl acetate) gave a solid which was sonnicated and triturated with 3 ml 
1:1 ethyl acetate: ether. (51f)-3-{3-fluoro-4-[6-((5S)-5-{[(2-hydroxyethyl)thio]methyl}-^^^ 

25 dihydroisoxazol-3-yl)pyridin-3-ynphenyl}-5-(lJy-l,2,3-triazotl-yhTO 
one was thus obtained as an off-white solid (154 nog): melting point: 162 
MS relectrospravV 499 (M+1) for C23H23FN6O4S 

^H-NMR (400 MHz. DMSO-d^) 5: 2.66 (t, 2H); 2.79 - 2.89 (m, 2H); 3.31 (m, 3H); 3.55 (bt, 
2H); 3.58 (dd, IH); 3.96 (dd, 1 H); 4.30 (t, 1 H); 4.79 (bt. IH); 4.86 (d, 2H); 4.96 (m. IH); 
30 5.19 (m, 1 H); 7.42 (dd, 1 H); 7.59 (dd, 1 H); 7.69 (t, 1 H); im (s, 1 H); 7.99 (d, IH); 8.06 (d, 
IH); 8.18 (s,lH); 8.82 (s,lH). 
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The mtemiBdiates for this example were prepared as follows: 

MV3-f3-FlTOro-4-f6-rf5.V)-5-flivdroxvmethvlV4.5-di^^ 

vl)phenvl'>-5 -flg-1.2.3-triazol-l-vlniethvr)-1.3-oxa7n1idin-7.-nnft 




5 [(5S)-3-(5-BroirDpyridin-2-yl)-4,5-dihydroisoxa2»l-5-yl]n»tlm (0.277 g, 1.08 mmol), 
(5J?)-3-[3-nuoro-4-(4,4^^-teliamefliyl-l,3,2-dioxdx)rolan-2-y5phen^ 
l-ylmetliyl)-l,3-oxazoUdm-2-oiie (see Exanqjle 13, 0.35 g, 0.9 mmol), potassium carbonate 
(0.622 g, 4.5 mmol), and tetrakis(triplieny^)hDsphino)palladimn(0) (0.1 g, 0.09 mmol) wMe 
combined and suspended in DMF (7 ml) and water (1 ml). The nodxture was heated at 75 "C 

10 for 2 hours, thrai was poured into cold watK(30m^). The solids formed wrae collected, rinsed 
with watCT and washed with dichloromethane(2xl0inl), the solids w«e then dissolved m 
warm trifluoroethanol(2ml), and further purified by column chromatogr^hy, ehiting with 8% 
methanol in dichlorometbane to give the title confound as a white solid (0. 193g). 
MS nSSP^: 439.22 (M+1) for C2iHi9FN604 

15 NMR(300Mz)(DM,SO-dfi> 8: 3.36-3.58 (m, 4H); 3.95 (dd, IH); 4.29 (t, IH); 4.78 (m, IH); 
4.86 (d, 2H); 5.02 (t, IH); 5.18 (m, IH); 7.41 (dd, IH); 7.58 (dd, IH); 7.69 (t, IH); 7.77 (s, 
IH); 7.98 (d, IH); 8.05 (dd, IH); 8.18 (s, IH); 8.78 (s, IH). 

rf5.S^-3-f5-BtTmnnpvr idm-2-vn-4.5-dihvdrnisnxazol-5-vnTnethfltin1 



20 



[(55)-3-(5-Bromopyridin-2-yl)-44-dihydroisoxazol-5-yl]methylbutyrate (16.88 g, 0.051 mol) 
was dissolved in methanol (1 10 nil). 50% Aqueous sodium hydroxide (3.6 ml, 0.068 mol) 
was added. The solution was stirred at RT for 15 minutes, IM HCl (75 ml) was added, 
25 followed by concenti:ation in vacuo to -100 ml total volume. Water (-50 ml) was added, and 
the white precipitate was collected and rinsed with water. The filtrate was extracted twice 
with ethyl acetate, die organic layers were pooled, dried over sodium sulfate and evirated. 
The solid residue was collected and rinsed with 10: 1 hexane: ethyl acetate, then combined 
with die mitial precipitate before drying in vacuo to give the title corqwund as a white 
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crystalline solid, 12.3 g (93%). ChiralHPLC aaalysis indicated < 0.5 % of the (-) isomer was 
presmt [afc = + 139 (c = 0.01 g/inl in methanol). 

(5iy)-3-('5-Bromopyridm-2-vn-4.5- dihvdroisoxazol-5-vl1methvlbutvrate 



o 

(+) Isomer assigned as (55) based on comparison with Chem Lett 1993 p. 1847. 



Racemic [3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methylbutyrate (80 g, 0.244 
mol) was dissolved in acetone (4 L), and 0. 1 M potassium phosphate buffer (pH~7) (4 L) was 

10 added with vigorous stirring to give a clear yellow solution. PS-lipase (1.45 g, Sigma cat no 
L-9156) was added and the mixture was gently stirred at ambient ten?), for 42 hrs. The 
solution was divided into 3 equal vohraies of -2.6 L and each was extracted with 
dichbromethane (2 x 1 L), the pooled organic phases wae dried over sodium sulfate and 
evaporated. Theunreacted [(5S)-3-(5-bromDpyridin-2-yt)-4,5-dihydroisoxazol-5-yl]mefhyl 

15 butyrate was isolated via flash column chromatography (9: 1 hexane: ethyl acetate) as a clear 
yellow oil, 36.4 g (45,5%). 



r3-f5-Bromopvridin-2-vr)-4.S-dihvdrni soxazol-5-vnTiaethvlbutvratR 




20 5-Bromo-iV-hydroxypyridine-2-carboximidoyl chloride (46 g, 195.7 mmol) was added to 
EtOAc (200 ml) followed by addition of allyl butyrate (145 ml, 1020.4 mmol) and the 
solution was cooled to 0 "C. Triethylamme (30 ml, 215.8 mmol) in BtOAc (100 ml) was then 
added dropwise over 1 hour. The reaction was then aUowed to stir for 1 hour at 0 °C and then 
EtOAc (1 L) was added. The precipitate was removed by vacuum filtration and the filtrate 

25 was concentrated in vacuo to yield the product (65 g). 

^H-ISMRODMSO-da 5: 0.81 (t, 3H); 1.43 (m, 2H); 2.24 (t, 2H); 3.21 (dd, IH); 3.54 (dd, IH); 
4.13 (dd, IH); 4.23 (dd, IH); 5.01 (m,lH); 7.85 (dd, IH); 8.12 (dd, 11^; 8.81 (d, IH). 
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5-Bronio-A^-hvdroxvpvridme^2-carTx)XTTnidov cMoride 




5-Broiiiopyridiiie-2-carbaldehyde oxime (49.5 g, 246.3 mmol) was dissolved in DMF (150 
ml) followed by addition of iV-chlorosucciniioide (39.5 g, 295.5 mmol). HCl gas was then 
5 bubbled in the solution for 20 seconds to initiate the reaction, which was then allowed to stir 
for 1 hr. The reaction was poured into distilled water (1 L) and the precipitate was collected 
by vacuiim ffltration. The filter cake was washed with distilled water (2 x 500 ml) and then 
dried overnight in a vacuum oven at 60 (-30 inches Hg) to yield the product as a white 
powder (55 g). 

10 ^H-rm(300Mz)(CDCl3) 5: 7.73 (d, IH); 8.09 (d, IH); 8.73 (s, IH); 12.74 (s, IH). 
NOTE: Lachrymator. 

Example 61: f51gV3-r3>fluoro-44f5SVS4ftriflnoromethoxv)methvl1-4.5-dihvdrois^^^^ 
3-vl>-3-Pvridinvllphenvl1-5-aH..L2,3-triazQl>l>vlmethvno xazoK^^ 




15 F 

5-BronK)-2-{(5S)-5-[trifluoromefhDxy)methyl]-4,5-dihydroisoxaz»l-3-y (520 ing, 

1.6 mmol), (5je)-3-[3-fhioro-4-(4A5,5-tetramethyl-13,2-dioxaborolan-2-yl)^ [(IJ^- 
l,2,3-triazol-l-yl)methyl]oxazolidin-2-one (620 mg, 1.6 mmol) and sodium carbonate (678 
20 mg, 6.4 mmol) were dissolved/ suspended in N,N-dimethyl formamide/ water (10 mL, 10: 1). 
It was degassed, flushed with nitrogen and tetrakis (triphenylphospiae) palladium (0) (180 
mg, 0. 16 imnol) was added. It was heated at 70 ""C for 5 hours, cooled to room temperature, 
and the solvent was evaporated. Chromatography on silica gel with dichloromethane/ DMF 
(30: 1 to 20: 1) gave 478 mg product (59 %) as a colorless soUd, mp 185°C. 

25 MS CBSP) : 507.44 (MlT) for C22H18F4N6O4 

^H-NMHfPMSO^S: 3.26-3.37 (m. IH); 3.63 (dd, IH); 3.96 (dd, IH); 4.21-4.36 (m, 
3H); 4.86 (d, 2H); 5.07 (m, IH); 5.19 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7,69 (dd, 
IH); 7.76 (brs, IH); 8.02 (dd, IH); 8.07 (m, IH); 8.18 (hrs, IH); 8.83 (s, IH). 



wo 2004/048392 PCT/GB2003/005087 

-154- 

The inteimediates for Exaiiqple 61 were prepared as follows: 
5-Bromo-2-lf5S^-5-rtrifluoromethoxv)methvl1-4.-^-dihYrirmsoxazol-^ 




F 



l,3-Dibroiiio-5,5-diiiiethylhydaiitom (1.65 g, 5.77 imnDl) was suspended in dry 
5 dichloromethane (6 mL) and cooled to -78*'C HF/py (65-70%, 4 mL) was added, followed by 
drop wise addition of a solution of 0-[[(5S)-3(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5- 
yl]inethyl}S-niethyl dithiocarbonate (748 mg, crude, -1.94 tnmol, as obtained below) in 
dichloromethane (6 mL). It was warmed to 0°C and stirred for 45 minutes. The reaction 
mixture was diluted with dichloromethane, washed with a buffer consisting of: 0.5 M 
10 NaHCOa and 0.25 M NazSOs (buffer pH adjusted to pH 10 with KOH) and dried over sodium 
sulfate. Chromatography on silica gel with hexanes/ ethyl acetate 6: 1 gave the product as a 
colourless solid 520 mg (82 %). 

^H-NMRrDMSn-d.>>S^ 3.25 (dd, IH); 3.58 (dd, IH); 4.21 (dd, IH); 4.30 (dd, IH); 5.05 
(m, IH); 7.86 (d, IH); 8.13 (dd, IH); 8.78 (d, IH). 

15 

0-rr(5SV3>f5-Bro mopvridin-2-v]^-4..^-dihYdroisQxazol'-5-vllmethvllS"methvl 
dithiocarbonate 




5-Bromo-2-[(5S)-5-hydroxymethyl-4,5-dihydroisoxazol-3-yl]pyridme (500 mg, 1.94 mmo^ 
20 and nBu4NHS04 (66 mg, 10 mol %) were dissolved in a 2-phase system consisting of carbon 
disulfide (4 mL) and 50% aqueous sodium hydroxide (4 mL). Methyl iodide (134 |liL, 2.14 
nomol) was added and it was stirred vigorously at room tenq). for 30 minutes. It was diluted 
with dichloromethane and water, the organic phase was washed with water and dried over 
sodium sulfate. The crude methyl dithiocarbonate was obtained together with the phase 
25 transfer catalyst (748 nag, quant.) and was used without further purification for the next step. 
MS (BSPV 347.25/ 349.25 (MH^ for CuHuBrNaOzSz 
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^H-NMRfDMSQ-d^^ 5: 2.46 (s. 3H); 3.35 (dd, IH); 3.61 (dd, IH); 4.67 (dd, IH); 4.78 (dd, 
IH); 5.19 (m, IH); 7.86 (d, IH); 8.13 (dd, IH); 8.78 (d, IH). 



&-gi:omo-2-r(5S)-5-hvdiiDxvmethvl.4.S.dihvdit>isoxaHil.3-vllpvridiiH> 



5 




see preparation of mtennediate 1 1 fix>m mtemediates 8, 9 and 10 in Exaiiq)le €3 below 

Example 62r fSJ?%:^-r:^- fluoro.4-rf5S)-5-r(2.2.2.triflttoroethoxvWfliTl1-4.5- 

dmvdroisoxazol.3-vn. 3.DTridinYllphcnvll.5.flg.l.2J-triazol-l.Ylmethvnoxazofidm-^ 
10 one 




5-Bromo-2-{(5S)-5-[(2,2,2-trifluoroethoxy)methyl]-4,5-dihydroiscxa2»l-3-yl}p3ddine(^^ 
mg, 0.68 miDol), (52J)-3-[3-fluoro-4-(4,4,5,5-tetraniethyl-l,3,2-dioxaborolan-2-yl)phenyl]- 
[(lff-l,2,3-txiazol-l-yI)methyrioxazo]idin-2-one (263 mg, 0.68 mmol), sodium carbonate (287 
15 mg, 2.7 mmol) and tetrakis (trqihenylphospine) palladium (0) (78 mg, 0.068 mmoQ were 
reacted as described for Bxanple 1. Chromatognqphy on silica gel with dichloiometbanB/ 
DMF (30:1) gave 180 mg product (51 %) as acoburless solid, nq) 199 °C. 

mSSm 521.47 (MIT) for C23H20F4N6O4 

'H-NMRfDMSO-dg)S: 3.26-3.37 (m, IH); 3.55 (dd, IH); 3.70-3.84 (m. 2H); 3.96 (dd, 
20 IH); 4.15 (dd. 2H); 4.29 (dd. IH); 4.86 (d. 2H); 4.95 (m, IH); 5.19 (m, IH); 7.42 (dd, IH); 
7.59 (dd, IH); 7.69 (dd, IH); 7.76 (brs, IH); 8.01 (dd, IH); 8.05 (m, IH); 8.18 (hrs, IH); 
8.82 (brs, IH). 

The intmnediates for Bxa]iq)le 62 were prepared as follows: 
5.Biomo-2-ff5S^-SJf2. 2.2-trifluoroethoxY^mcthTl1.4.5-dihvdroisomzDl.3-vnpvridiii«. 
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5-BroinO'2-[(5S)-5-hycfcoxymethyl-4,5-d%droisoxazol-3-yl]pyridm^ (500 iDg, 1.94 mnol) 
and l,l-(azodicarbonyl)dipiperidme (981 mg, 3.89 minol) were dissolved in benzene (10 mL), 
tris n-butyl phosphine (960 )llL, 3.89 mmol) was added and it was stirred for 10 minutes at 

5 room tenperature. 2,2,2-Trifluoroethanol (1.42 mL, 19.4 mmol) was added. It was stirred for 
10 minutes, then diluted with benzene (10 mL) and stirred over night. The solvent was 
evaporated under vacuxmi and the residue was taken up in toluene (-40 mL). It was filtered 
and the filtrate was applied onto a silica gel column, eluting with hexanes/ acetone 5: L Crude 
product was rechromatogr^hed on silica gel with hexanes/ ethyl acetate 5: 1 to give the 

10 product as a colourless soUd upon drymg under high vacuum, 230 mg, 35%. 

^SrmSBJSMSQM^' 3.20 (dd, IH); 3.49 (dd, IH); 3.70-3.81 (m, 2H); 4.12 (dd, 2H); 
4.94 (m, IH); 7.85 (d, IH); 8.12 (dd, IH); 8.78 (d, IH). 

5-Bromo-2-r(5SV5>hvdroxvmethvM.5-dmvdroisoxazol>3-vr 




15 see preparation of intermediate 1 1 from intennediates 8, 9 and 10 in Bxample 63 below 



Example 63; f5jgV3"r3-nnoro>4>^rf5S)-54rf2-methoxvethoxv>methoxvlmethvIM.5-> 

dmvdroisoxazol-3-vl)-3->uvridinvIlBhenvll-5-ag-1.23-t^^ 

one 



20 




(5i2)-3-[3-Huoro-4-[((5S)-5-hydroxymethyl-4,5-dihydroisoxazol-3-yl)-3-pyrito^ 
(li?-l,2,3-triazol-l-ylmethyl)oxazolidin-2-one (250 mg, 0.57 mmol was dissolved/ suspended 
in dry DMF (5 mL). Diisopropyl ethyl amine (238 |UiL, 1.37 mmol) was added, followed by 2- 
methoxyethoxymethyl chloride CMEMQ", 78 |LiL, 0.68 mmo^) and it was stirred at room 
25 tenqjerature over night. More diisopropyl ethyl amine (250 |LiL, 1.44 mmol) and MEMCl 
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(100 \xL, 0.88 mmol) were added and it was stirred for another 6 hours. Then once again 
MBMCl (90 )jL, 0.79 nmool) was added and it was stirred ov^ night The solvent was 
evaporated under vacuxtra Chromatography on silica gel with acetone/ hexanes 3: 1 and 
precipitation jfrom dicMoromethane/ hexanes gave the product as off-white solid, 261 nig, 



(5g>-3-r3-FIuorD-44a5SV5-hvdroxvmelhvl-4>5-di liyH^^ 
PYridinyl]phenvl1"5-(lg-l,23«'triazol-l»Ylmi> tliY^)»^^^ tt^ 




10 [(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]niethanol (Intermediate 11, 0.277 g, 
1.08 mmol), (5jR)-343-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)pte 
l,2,3-triazol-l-yhnethyl)-l,3-oxazolidiQ-2-one (Intermediate 7, 0.35 g, 0.9 mmol), potassium 
carbonate (0.622 g, 4.5 namol), and tetrdds(triphenylphosphino)palladhun(0) (0. 1 g, 0.09 
mmol) were combmed and suspended in DMFC7 nil) and wat^(l nil). Themixture was 

15 heated at 75 °C for 2 hours, then was poured into cold water(30ml). The soMs formed were 
collected, rinsed with water and washed with dichloromethane(2xl0ml), the solids were then 
dissolved in warm trifluoroethanol(2inl), and further purified by column chromatography, 
ehiting with 8% methanol in dichloromethane to give the title conopound as a white solid 
(0.193g). 

20 MSm^ 439.22 (M+1) for C21H19FN6O4 

NMRf300M2^fDMSO-d^^ 5: 3.36 - 3.58 (m, 4H); 3,95 (dd, IH); 429 (t, IH); 4.78 (m, IH); 
4.86 (d, 2H); 5.02 (t, IH); 5.18 (m, IH); 7.41 (dd, IH); 7.58 (dd, IH); 7.69 (t, IH); 7.77 (s, 
IH); 7.98 (d, IH); 8.05 (dd, IH); 8.18 (s, IH); 8.78 (s, IH). 

25 Intermediate 1: Acetic acid f5igV3"f3-fluoro-phenvlV2-oxo>Qxazolidm-5-vhDethvl ester 



5 87%. 




(5R)-3-(3-Fluoropheny^)-5-hydroxymethyloxa2olidin-2-one (40 g, 0.189 mol, see Upjohn WO 
94-13649) was suspended by stirring m dry dichloromethane (400 ml) under nitrogen. 
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Triethylamiae (21 g, 0.208 woJ) and 4-diinelliylammopyridine (0.6 g, 4.9 mmDl) were added, 
followed by dropwise addition of acetic anhydride (20.3 g, 0.199 mol) over 30 minutes, and 
stirring continued at ambient tenq)erature for 18 hours. Saturated aqueous sodium 
bicarbonate (250 ml) was added, the organic phase separated, washed with 2% sodium 
5 dihydrogen phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired 
product (49.6 g) as an oil. 
MS (ESPy . 254(MH^)forCi2Hi2FN04 

NMRGOOMHz) (CDCh) 5: 2.02 (s,3H); 3.84(dd, IH); 4.16(t, IH); 4.25(dd, IH); 4.32 
(dd, IH); 4.95 (m, IH); 6.95 (td, IH); 7.32 (d, IH); 7.43 (t, IH) ; 7.51 (d, IH). 



Intermediate 2: Acetic acid (5JgV3-f3-fluoro-4-iodo-phenvlV2-oxo-oxazolidin"5-vlmethvl 
ester 



Acetic acid (5iJ)-3-(3-fluoro-phmyl)-2-oxo-oxazolidin-5-ylmefhyl ester (Intermediate 1, 
15 15.2 g, 60 mmol) was dissolved in a mixture of chloroform (100 ml) and acetonitrile (100 ml) 
under nitrogen, and silver trifluoroacetate (16,96 g, 77 mmol) were added. Iodine (18.07 g, 
71 mmol) was added in portions over 30 miautes to the vigorously stirred solution^ and 
stirring contiaued at ambient ten5)erature for 18 hours. As reaction was not complete, a 
further portion of silver trifluoroacetate (2.64 g, 12 mmol) was added and stirring continued 
20 for 18 hours. After filtration, the mixture was added to sodium thiosulfate solution (3%, 200 
ml) and dichloronaethane (200 ml), and the organic phase separated, wadied with sodium 
thiosulfate (200 ml), saturated aqueous sodium bicarbonate (200 ml), brine (200 ml), dried 
(magnesium sulfate), filtered and evirated. The crude product was su^nded m wohexane 
(100 ml), and sufficient diethyl ether added to dissolve out the brown in9)urity while stirring 



25 fori hour. Filtration gave the desired product (24.3 g) as a cxeam solid. 
MS CESF) : 380 (MfT) for C12H11FINO4 

NMRf30QMHz^ fPMSO-dg ^ 5: 2.03 (s,3H); 3.82 (dd, IH); 4.15 (t, IH); 4.24 (dd, IH); 
4.30 (dd, IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH) ; 7.84 (t, IH). 



10 




30 Intermediate 3i (5igV3-f3-RuorO'4-iodQphenvlV5-hvdroxvmethvloxazolidin-2-one 
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Acetic acid (512)-3-(3-fluoiD-4-iodophenyl)-2"OXOK)xazoMin-5-ylinet]iyl ester (Intemiediate 
2, 30 g, 79 nmool) was treated with potassium carbonate (16.4 g, 0. 1 19 mmol) in a nuxture of 
methanol (800 ml) and dicUoromethane (240 ml) at anibieat t^i^ature for 25 minutes, then 

S inioiediatelyneutraUsed by the addition of acetic acid (10 mO and wate^ The 
precipitate was filtered, washed with water, and dissolved in dicUoromethane (1.2 L), the 
sohition washed with saturated sodium bicarbonate, and dried (magnesium sulfate). Filtration 
and evaporation gave the desired product (23 g). 
MS fESP^ : 338(Mir)forCioH9FIN03 

10 NMR fSOOMHz^rDMSO-d g^ 5: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 
4.70 (m, IH); 5.20 (t, IH); 7.21 (dd, IH); 7.57 (dd, IH); 7.81 (t, IH). 

fat^rmediate 4; r(5iZ)-3<3-PhK)To-4-iodophenyl)-2>oyo4i3-oxa2oUdin-g-Yl1i^ 
TnethaTiemlfanate 



15 




(5i2)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)-l,3-oxazolidin-2-one (Intermediate 3, 
25.0 g, 74.2 mmol) was stirred in dichloromethane (250 ml) at 0 °C. Triethylamine (10.5 g, 
104 mmol) was added followed by methanesulfonyl chloride (11.2 g, 89.0 nomol) and the 
reaction was stirred overnight, slowly warming to room tean)erature. The yellow solution 
20 was diluted with sodium bicarbonate and the conopound was extracted using dichloromethane 
(3x250 ml). The organic layer was dried (magnesium sulfate), filtered and concentrated to 
give the desired product as a hght yellow solid (30.3 g). 
MS fBSPV 416 (MH*) for CnHnFINOsS 

^H-NMRr3QQMHz^ fPMSOd^^: 3.24 (s, 3H); 3.82 (dd, IH); 4.17 (t, IH); 4.43-4.52 (m, 2H); 
25 4.99-5.03 (m, IH); 7.21 (dd, IH); 7.55 (dd, IH); 7.83 (t, IH). 



Intermediate 5: f5JgV5-fAzidomethvlV3>>f3-fhioro-4-iodophenvlVL3-oxazolidin-2-one 
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[(5/Z)-3-(3-Hiioro-4-iodophenyl)-2-oxo4,3H)xazoMm-5-yl]methy methanesulfonate 
(Intermediate 4, 6. 14 g, 14.7 nunol) was dissolved in i^^-dimethylformamide (SO ml). 
Sodium azide (1.92 g, 29.6 mmol) was added and the reaction was stirred at 75 oveniight. 
S The yellow mixture was poured into half-saturated sodium bicarbonate and extracted using 
ethyl acetate. The organic layer was washed three times with water, dried (magnesium 
sulfate), filtered, and concentrated to give the title con[5)oimd as a yellow solid (4.72 g). 



MS (ESP): 363 (MH^ for C10H8EIN4O2 

^H>NMRr30QMHz-) fPMSQ-d.^: 3.72-3.82 (m, 3H); 4.14 (t, IH); 4.89-4.94 (m, IH); 7.22 (dd, 
10 IH); 7.57 (dd, IH); 7.83 (t,lH). 

Intermediate 6; (5gV3-f3-HuQro-4-iodQphenvlVS-f lg-L23-triazQl-l-vhnethvlV13> 
oxazQlidin-2-Qne 



15 (5/?)-5-(Azidomethyl)-3-(3-fluoro-4-iodophenyl)-l,3-oxazoUdin-2-one (Intermediate 5, 30.3 
g, 72.9 mmol) was stirred in 1,4-dioxane, Bicyclo[2.2.1]hepta-2,5-diene (40.3 g, 437 nnnol) 
was added and the reaction was heated at 100 overnight. The resultmg brown nodxture was 
ffltered and the desired product was obtained as a light brown solid (14.8 g). 
MS (ESP): 389 (MH*) for C12H10FIN4O2 

20 ^H-NMRf3Q0Mz^ rPMSQ-d^: 3.90 (dd, IH); 4.23 (t, IH); 4.84 (d, 2H); 5.11-5.18 (m, IH), 
7.14 (dd, IH); 7.49 (dd, IH); 7.76 (s, IH); 7.82 (t, IH); 8.17 (s, IH). 

Intermediate 7: f5j;V3-r3-rauoro-4-f4.4.S.S-tetrainethvl-1.3.2-dioxaborolan-2-vnphenvl1^ 
flg-L2,3-triazol-l-vhnethvlV1.3-oxazoUdin-2-one 




Q 



25 
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(5^)-3-(3-FhK)ro-4-iodophenyI)-5-(l^r-l,23-lriazol-l-yliiK 

(lotemiediate 6, 2 g, 5.15 mmol), bis(pmacolato)diboroii, 2.62 g (10.3 mmol), potassium 
acetate, 2.5 g (25.5 mmol), and 14'-|>is(dq)henylpl]Dsphino)fenocene]dichk)io^ 
dichoromethane complex, 0.38 g (0.52 mmol) were suspended in DMSO, 15 ml The mixture 
5 was heated at 80 »C for 40 minutes to give a clear black solution. Ethyl acetate (150 ml) was 
then added and the mixture was filtered throu^ celite, washed with saturated NaCl (2 x 100 
ml), dried over sodium sul&te and evaporated. The dark residue was purified by 
chromatography (silica gel, 40 to 100% ethyl acetate in hexane, followed by 1-5% acetonitrile 
in ethyl acetate) to give the product as a crystalline tan solid, 1 .97g (98%). (note - highly 
10 colored impurities elute ahead of product band, extended elution required to obtain product). 
NMRCSOOMz) (DMSO-dg) 5: 1.28 (s, 12H), 3.91 (dd. IH); 4.23 (t, IH); 4.83 (d, 2H); 5.14 (m, 
IH); 7.27 (dd. IH); 7.37 (dd, IH); 7.62 (t, IH); 7.75 (s, IH); 8.16 (s, IH). 

Alternatively: 

15 (5/?)-3-(3-Fluoro-4-iodophenyl)-5Klir-lA3-triazol-l-yhnethy])-l,3-oxazolidin-2-one 

(Litermediate 6, 5 g, 12.9 mmol), pinacolborane, 2.9 vd (20 mmol), triethylamine, 5.4 ml (39 
mmol), and trans-dichtorobis(triphraiy]phDsphine)pa]ladium (D), 0.92 g (1.3 mmol) were 
dissolved in dioxane, 70 ml The mixture was heated at 100 "C for 90 minutes to give ablack 
solution, which was concentrated, dissolved in ethyl acetate, washed wilh brine, dried over 

20 sodium sulfate and evaporated. The residue was purified by chromatography (silica gel, 0 to 
5% me&anol in dichtoromethane with 1% triethylamine) to give the product as a light brown 
solid, 3.1 g. 



Intermediate 8: 5-BmTtio-jV-hvdrox vovridhie-2-carbQxiTnidnvl chloride 



25 




5-Bromopyridme-2-carbaldehyde oxime (49.5 g, 246.3 mmol^ was dissolved in DMF (150 
ml) followed by additfon of AT-chlorosuccinimide (39.5 g, 295.5 mmol). HQ gas was then 
bubbled in the solution for 20 seconds to initiate the reactfon, which was thm allowed to stir 
for 1 hr. The reaction was poured into distilled water (1 L) and the prec^itate was collected 
30 by vacuum filtration. The filter cake was washed with distiDed water (2 x 500 ml) and then 
dried overnight in a vacuum oven at 60 "C (-30 inches Hg) to yield the product as a white 
powder (55 g). 
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^H-NMROOOMzVCDCM 8: 7.73 (d, IH); 8.09 (d, IH); 8.73 (s, IH); 12.74 (s, IH). 



NOTE: Lachrymator, 



Intermediate 9; r3-f5-Biomopvridm--2-vn-4,S-d3hvdroisoxazol-5-vl1meih^ butvrate 



5 




Br 



O 



5-Bromo-iV-hydroxypyridme-2-carboximidoyl chloride (Inteniiediate 8, 46 g, 195.7 mmol) 
was added to EtOAc (200 ml) followed by addition of allyl butyrate (145 ml, 1020.4 mmol) 
and the solution was cooled to 0 ""C. Triethylamine (30 ml, 215.8 mmol) in BtOAc (100 nol) 
10 was then added dropwise over 1 hour. The reaction was then allowed to stir for 1 hour at 0 °C 
and then EtOAc (1 L) was added. The precq)itate was removed by vacuum filtration and the 
filtrate was concentrated in vacuo to yield the product (65 g). 

^H-NMRfDMSO-d^^ 5: 0.81 (t, 3H); 1.43 (m, 2H); 2.24 (t, 2H); 3.21 (dd, IH); 3.54 (dd, IH); 
4.13 (dd, IH); 4.23 (dd, IH); 5.01 (n),lH); 7.85 (dd, IH); 8.12 (dd, IH); 8.81 (d, IH). 

15 

Intermediate 10: f5.S)-3-fS-Bromopvridin-2-vlV4,5-dihvdroisoxazol>5-vnmethvl butvrate 



(+) Isomer assigned as (5S) based on comparison with Chem. Lett. 1993 p. 1847. 

20 Racemic [3-(5-bromopyridia-2-yl)-4,5-dihydroisoxazol-5-yl]methyl butyrate (Inters 
9, 80 g, 0.244 mol) was dissolved m acetone (4 L), and 0.1 M potassium phosphate buffer 
(pH~7) (4 L) was added with vigorous stirring to give a clear yellow solution. PS-lipase (1.45 
g, Sigma cat no Lr9 156) was added and the mkture was gently stirred at ambient tenq). for 42 
hrs. The solution was divided into 3 equal volumes of -2.6 L and each was extracted with 

25 dichloromethane (2x1 L), the pooled organic phases were dried over sodium sulfate and 
evaporated. Theunreacted [(5S)-3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methyl 
butyrate was isolated via flash column chromatography (9: 1 hexane: ethyl acetate) as a clear 
yeUow oil, 36.4 g (45.5%). 




O 
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Intermediate 11; rf5y^-3-r5-BrQi]Qopvridiiir2"vlV4,S-dihvdroisoxaTO 




[(5iS)-3-(5-BioiDopyridin-2~yl)-4,5-dihy(koisoxazol-5-yl]ii^ (Inteimediate 10, 

5 16.88 g, 0.051 mol) was dissolved in methanol (110 ml). 50% Aqueous sodium hydroxide 
(3.6 ml, 0.068 mol) was added. The solution was stirred at RT for 15 mmutes, IM HCl (75 
ml) was added, followed by concentration in vacuo to -100 ml total volume. Water (-50 ml) 
was added, and the white precipitate was collected and rinsed with water. The filtrate was 
extracted twice with ethyl acetate, the organic layers were pooled, dried over sodium sulfate 
10 and evaporated. The solid residue was collected and rinsed with 10: 1 hexane: ethyl acetate, 
then combined with the initial precipitate before drying in vacuo to give the title conqjound as 
a white crystalline solid, 12.3 g (93%). Chiral HPLC analysis indicated < 0.5 % of the (-) 
isonaer was present, [ajo = + 139 (c = 0.01 g/ml in methanol). 



15 TCMiniile f5ig)-3-(3-Flttoro-4-l6-r(5yi-5-fniethoxvme1hvl) >4^-<>-i« 
vl1pvridin-3-vl)phenvl>-5-(lH4,23-triazol-l-vlmethvlV 




(5i?)-3-(3-Huoro-4-{6-[(5S)-5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl]p^^ 
yl}phenyl)-5-(lfl-l,2,3-triazoH-yhiiethyl)-l,3-oxazolidin-2-one (see Example 63, 0.20 g, 

20 0.46 mmol), was dissolved m DMF (3 ml) with warming, then cooled to 0 ""C. Methyl iodide 
(0.3 nal, 4.8 mmol), then sodium hydride (60% dispersion in mineral oil, 40 nag, 1.0 mmol) 
were added and the suspension was stirred and allowed to slowly warm to room terq)erature 
over 2 hours, then stirred an additional 5 hours. The mixture was carefully diluted with water 
and extracted with ethyl acetate. The organic layer was washed with saturated sodium 

25 chloride, dried over sodium sulfate, evaporated and purified via chromatography (silica gel, 
0.5 to 5% methanol in dichloromethane). Evaporation of the product containing fractions and 
trituration of the resulting solid with diethyl ether: dichloromethane: noethanol (-5:5: 1) 
yielded the title coiiq>ound as a beige solid (100 nog, 48% yield), melting point: 161 ''C. 
MS felectiDsprav) : 453 (MH*) for C22H21FN6O4 
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^H^NMR f40Q MHz, DMSO-dL^ 8: 3.25 (dd, IH); 330 (s, 3H); 3.50 (m, 3H); 3.96 (dd, IH); 
4.29 (t, IH); 4.86 (d, 2H); 4.91 (m, IH); 5.18 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, 
IH); 7.76 (s, IH); 7.99 (d, IH); 8.05 (d, IH); 8.18 (s, IH); 8.81 (s, IH). 

5 Alternative preparation for Exanple 64: 

[(5iS)-3-(5-Bromopyridm-2-yl)-4,5-dihydroisoxazol-5-yl]methanol(I^^ 11 for 

Example 63, 2. 1 g, 8. 17 mmol), was dissolved in THF (20 ml), then cooled to 0 °C. Methyl 
iodide (1.5 ml, 24 mmol), then sodium hydride (60% dispersion in mineral oil, 0.56 g, 14 
mnool) were added and the suspension was stirred and allowed to slowly warm to room 

10 ten:5)erature over 18 hours. The mixture was carefully diluted with water and IM HCl and 
extracted with dichloromethane. The organic layer was washed with saturated sodium 
chloride, dried over sodium sulfate, evaporated and purified via chromatography (siUca gel, 1 
to 20% ethyl acetate in hexanes). Evaporation of the product containing fractions and drying 
in vacuo yielded [(5S)-3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methanol as a waxy 

15 white solid (1.83 g). 

^H-NMR f400 MHz, DMSO^^ 5: 3.18 (dd, IH); 3.28 (s, 3H); 3.42 - 3.52 (m, 3H); 4.89 (m, 
IH); 7.84 (d, IH); 8.11 (dd, IH); 8.77 (d, IH). 

[(5S)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl]methanol (1.8 g, 6.64 mmol), (5R)- 
20 3-[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl]-5-(l^^ 

yhnethyl)-l,3-oxazolidin-2-one (Interaaediate 7 for Exanqjle 63, 2.71 g, 6.97 mmol), 
potassium carbonate (2.9 g, 21 mmol), and tetrakis(triphenylphosphnie)paUadium(0) (0.5 g, 
0.43 mmol) were combined in DMF (25 ml) and distilled water (4 ml) then heated to 80 °C 
for 1 hour. The reaction was poured into water and the precipitated material was collected 
25 and rinsed with water, ether, and ether: methanol (1: 1). The resulting paste was dissolved in 
a minimum amount of 2,2,2-trifluoroethanol and filtered through a sihca gel pad (50g), 
rinsing with 5% methanol in dichloromethane. The solution was ev^orated and further 
purified by column chromatography 0.5 - 5% methanol/dichloromethane to yield a crude 
residue, which was dissolved in dichloromethane (15 ml), then precipitated with ethyl acetate 
30 (100 ml). The siispension was warmed and sonnicated, then the resulting solid was collected 
and rinsed with ethyl acetate and diethyl ether, and dried in vacuo at 70 '^C to yield (5/?)-3-(3- 
fluoio-4-{6-[(5S)-5-(niethoxymefhyl)-4,5-dihydroisoxazx)l-3-yl]p^^^ 
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l,23-triazol-l-ylmethyl)-l^-oxazoMQ-2-one as an off-white solid (2.3 ^, melting point: 
172 "C. 

MS felectrospray'^: 453 (MlT) for C22H21FN6O4 

'H->JMR <'4Q0 MHz. DMSO-dU^ 5: 3.25 (dd, IH); 3.30 (s, 3H); 3.50 (m, 3H); 3.96 (dd, IH); 
5 4.29 (t, IH); 4.86 (d, 2H); 4.91 (m, IH); 5. 18 (m, IH); 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, 
IH); 7.76 (s, IH); 7.99 (d, IH); 8.05 (d, IH); 8.18 (s, IH); 8.81 (s, IH). 
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1. A coiqpoiaid of the fommla (I), or a pbarmaceutically-accq)table salt, or an m-vivo- 
hydrolysable ester thereof, 




where C and C" are independently aryl or heteroaryl rings such that the group C is 
represented by any one of the groups D to O below: 




M N 
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wherein the groups D to 0 are attached to rings A and B in the orientation [(A-C*) and 
(C".B)] shown; 

wherein A and B are independently selected £rom 
i) u) 




whereiQ A is linked as shown in (I) via the 3-position to ring C of group C and independently 

substituted in the 4 and 5 positions as shown in (I) by one or more substituents -(Ria)in; 

and wherein B is linked as shown in (I) via the 3-position to ring C ' of group C and 
10 independently substituted in the 5 position as shown in (I) by substituent -CH2-Rib; 

R2b and Reb are independently selected from H, F, CI, OMe, SMe, Me, Et and ORs; 

Rzb' and R^b' are independently selected fromH, OMe, Me, Et and CF3; 

R2a and R^a are mdependently selected from H, Br; F, CI, OMe, SMe; Me, Et and CPs; 

R2a' and R^a' are independently selected from H, OMe, SMe; Me, Et and CE^; 
15 Raa and Rsa are indq)endently selected fromH, (l-4C)a]kyl, Br, F, CI, OH, (l-4C)a]koxy, 

-S(0)a(l-4Qalkyl ( wherein n = O,l,or 2), amino, (l-4C)alkylcarbonylamino-, nitro, cyano, 

-CHO, -C0(1-4C) alkyl, .CONH2 and -C0NH(l-4Qalkyl; 

Raa', Rsa' are ind^endently selected fromH, (l-4C)aIkyl, OH, (l-4C)alkoxy, 

(l-4C)a]kylthio, ammo, (l-4C)alkylcarbonylamino-, nitro, cyano, -CHO, -C0(l-4C)alkyl, 
20 -CONH2 and -C0NH(l-4C)a]kyl; 

wherem one of Raa, Rga, Raa', Rsa'taken together with a substituent Ria at position 4 of ring 

A and rings A and C may form a 5-7 membered ring; 

wherem any (l-4Qalkyl group may be optionally substituted with F, OH, (l-4C)alkoxy, 

-S(0)n(l-4C)aIkyl (wherein n = O,l,or 2) or cyano; 
25 wh^in when ring C is a pyridine ring (ie when group C is group H, I, J, K, N or O) the ring 

nitrogen may optionally be oxidised to an N-oxide; 

Ria is independently selected from Rial to Ria5 below: 

Rial: ARl, AR2, AR2a, AR2b, ARB, ARBa, AR3b, AR4, AR4a, CYl, CY2; 

Ria2: cyano, carboxy, (l-4C)alkoxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 
30 Rw are independently H, or (l-4C)a]kyl and wherein Rv and Rw taken together with the 

amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 



wo 2004/048392 



-168- 



PCT/GB2003/005087 



optionally with an additional heteroatom selected from N, 0, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a pq)erazine ring, the ring noay be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (3-6C)cycloalkyl, 
(l-4C)alkanoyl, -C00(l-4C)aIkyl, -S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
5 -CS(l-4C)alkyl) and -C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (l-4C)alkanoyl and 
(3-6C)cycloalkyl substituent may itself be substituted by cyano, hydroxy or halo, provided 
that, such a substituent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
ethenyl, 2-(l-4C)a]kylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)aIkyl)ethenyl, 
2-nitroethenyl, 2-nitro-2-'((l-4QaIkyl)ethenyl, 2-((l-4C)a]kylaininocarbonyl)ethenyl, 
10 2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
Ria3: (l-10C)a]kyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected fromhydroxy, (MOQalkoxy, (l-4C)alkoxy-(l-4C)aIkoxy, 
(l-4C)aIkoxy-(l-4C)a]koxy-(l-4C)aIkoxy, (l-4C)a]kylcarbonyl, phosphoryl [-0-P(0)(0H)2, 

15 and mono- and di-(l-4C)a]koxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
di-(l-4C)aIkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected fix)mcarboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- and 
di-(l-4C)a]koxy derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy 
derivatives thereof!, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4Qa]koxy- 

20 (MQalkoxycarbonyl, (l^C)alkoxy-(l-4C)alk:oxy-(l-4Qalkoxycarbonyl, 

(l-6C)aIkanoybxy(l-4C)al]coxy, carboxy(1.4C)aIkoxy, halo(l-4C)alkoxy, dihalo(l- 
4C)a]koxy, trihalo(l-4C)alkoxy, morpholmo-ethoxy, (Ar-mefhyl)piperazino-ethDxy, 2-, 3-, or 

4- p3aidyl(l-6C)a]koxy, iV-methyl(unidazo -2 or 3-yl)(l-4C)alkoxy, miidazo-l-yl(l- 
6C)a]koxy, (l-4C)aIkylamino, di((l-4C)alkyl)amino, (l-6C)aIkanoylamino-, (1- 

25 4C)a]koxycarbonylaminD-,N-(l-4C)aIkyl-N-(l-6Qa]kanoylamino-, -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are independently H, or (l-4Qa]kyl and wherem Rv and 
Rw tak&a together with the amide or thioamide nitrogen to which they are attached can form a 

5- 7 membered ring optionally with an additional heteroatom selected from N, O, S(0)n in 
place of 1 carbon atom of the so fonosd ring; wherein when said ring is a piperazine ring, the 

30 ring may be optionally substituted on the additional nitrogen by a group selected from (1- 
4C)a]kyl, (3-6C)cycloa]kyl, (l-4C)aIkanoyU, -C00(l-4C)a]kyl, -S(0)n(l-4C)aIkyl (wherein 
n = 1 or 2), -COOARl, -CS(l-4C)alkyl and -C(=S)0(l-4C)aIkyl], (=NORv) wherein Rv is as 
hereinbefore defined, 
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(l-4QalkylS(0)pNH-, (l-4C)a]kylS(0)p-((l^)alkyl)N-, fluoro(l-4C)a]kylS(0)pNH-, 
fluoio(l-4QalkylS(0)p((l-4C)alky])N-, (l-4C)aIkyIS(0)q-, CYl, CY2, ARl, AR2, AR3. 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-. AR2-NH-, 
AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
5 AR2 and AR3 containing groups}; wherein any (l-4C)a]kyl, (l-4C)alkanoyl and (3- 
6C)cycloalkyl present in any substituent on Ria3 may itself be substituted by one or two 
groups selected ftomcyano, hydroxy, halo, amino, (l-4C)a]kylamino and di(l-4Qalkylamino 
, provided that such a substituent is not on a carbon adjacent to a heteioatom atom if present; 
Ria4: R''*C(0)0(l-6C)a]kyl [wherein is ARl, AR2, AR2a, AR2b, (l-4C)a]kyIaniiEO, 

10 benzyloxy-(l-4C)alkyl, naphthyhnethyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy-(l- 
4C)a]koxy-(l-4C)akoxy-(l-4C)a]koxy,(l-4C)a]koxy-(l-4C)aIkoxy-(l-4QaIkoxy-(l- 
4C)a]koxy-(l-4C)a]koxy, (l-4C)a]koxy-(l-4C)a]koxy-(l-4QaIkoxy-(l-4C)a]koxy, (1- 
4C)aIkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)aIkoxy-(l-4Qalkoxy or (l-lOQaDcyl 
{optionally substituted as defined for (Ria3)], imidazo-l-y](l-6C)al]qroxy(l-4C)alkyl, 

15 niDrpholino-ethoxy(l-4Qalkyl, (N'-methyl)piperazino-ethoxy(l-4C)a]kyl, 2-, 3-, or 4- 

pyridyl(l-6C)a]kybxy(l-4C)alkyl. 2-, 3-. or 4-pyridyl(l-6Qalkylamino(l-4C)a]kyl, 2-, 3-, or 
4-pyridyl(l-6C)aIkylsulfbnyl(l-4C)alkyl, iV-methyl(imidazo -2 or 3-yl)(l-4C)alkyloxy(l- 
4C)alkyl; 

Ria5: F, CI, hydroxy, mercapto, (l-4QalkylS(0)p- (p = 0,1 or 2), -NR12R13, 
20 -OS02(l-4QaIkyl, -0(l-4C)a]kanDyl, or -OR,a3; 
m is 0, 1 or 2; 

wherein two substitueaits Ria both at the 4 or 5 position of ring A takm together may form a 5 
to 7 membered spiro ring; 

wherein two substituents Rja at the 4 and 5 positions of ring A taken together may form a 5 to 
25 7 menobered fiued ring; 

provided that if (Ria)m is a single substituent Ria at the 5 position of ring A then Ria is not 
-CH2X wherein X is selected from Rib; 

Rib is independently selected from hydroxy, -0Si(tri-(l-6C)a]kyl) (wherein the 3 (l-6C)alkyl 
groups are independently selected from all possible (l-6C)a]kyl groups), -NR5C(=W)R4, 
30 -0C(=0)R4, 
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65 



— ^ and c) ^8 




a) 



b) 



wherein W is O or S; 

provided that if group C is groxip H or group I, and if one of substituents R2b and Rgb is H and 
5 the other is F, and if all of substituents R2a, Rea, R2a', R^a', Raa, Rsa, Raa*, Rsa* are H at each 
occurrence,then Rib is not -NHC(=0)Me; 

R4 is selected fix>m hydrogen, amino, (l-8C)aIkyl, (2-6C)alkyl (substituted by 1, 2 or 3 

substituents mdependently selected fix)nimefhyl, chloro, bronoo, fluoro, methoxy, methylthio, 

azido and cyano), methyl (substituted by 1, 2 or 3 substituents independently selected from 
10 methyl, chloro, biomo, fluoro, methoxy, methylthio, hydroxy, benzyloxy, ethynyl, 

(l-4C)a]koxycarbonyl, azido and cyano), -NHR12, -N(Ri2)(Ri3), -OR^or "SR12, (2- 

4C)alkenyl, -(l-8C)alkylaryl, mono-, di-, tri- andper-halo(l-8C)a]kyl, -(CH2)p(3- 

6C)cycloalkyl and -(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

R5 is selected from hydrogen, (3-6C)cycloaIlcyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
15 fluorenyloxycarbonyl, benzyloxycarbonyl, (l-6C)aIkyl (optionally substituted by cyano or 

(l-4C)a]koxycarbonyl), -CO2R8, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and 

-S02Rn, wherein Rs, R9, Rio and Rn are as defined hereinbelow; 

HET-1 is selected from HEX- lA and HET-IB wherem: 

HEX- 1 A is a C*linked S-membered heteioaryl ring containing 2 to 4 heteroatoms 
20 independently selected from N, O and S; which ring is optionally substituted on a C atom by 

an 0x0 or thioxo group; and/or which ring is optionally substituted on any available C atom 

by one or two substituents selected fromRX as hMreioafter defined and/or on an available 

nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 

HEX- IB is a C-linked d-menibered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
25 which ring is optionally substituted on a C atom by an 0x0 or thioxo group; and/or which ring 

is optionally substituted on any available C atom by one, two or three substituents selected 

from RX as hereinafter defined and/or on an available nitrogen atom, (provided that the ring is 

not thereby quatemised) by (l-4C)alkyl; 

HBX-2 is selected from HEX-2 A and HEX-2B wherein 
30 HBX-2A is an N-linked 5-membered, fuUy or partiaUy unsaturated heterocycUc ri^ 

containing either (i) 1 to 3 furtter nitrogen heteroatoms or (n) a further heteroatom selected 
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from O and S togeflier with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the linking N atom, by an oxo or 
thioxo group; and/or which ring is optionally substituted on any available C atom, other than £ 
C atom adjacent to the linking N atom, by a substituent selected from RT as hereinafter 
5 defined and/or on an available nitrogen atom, other dian a N atom adjacent to the hnking N 
atom, (provided that the rii^g is not thereby quatanisec^ by (l-4C)aIkyl; 
HBT-2B is an N-lmked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (includmg the Imking heteroatom), which rmg is substituted on a suitable 
C atom, other than a C atom adjacait to the hnking N atom, by oxo or thioxo and/or which 

10 ring is optionally substituted on any available C atom, other than a C atom adjacent to the 
linking N atom, by one or two substituents independently selected fromRT as hereinafter 
defmed and/or on an available nitrogen atom, other than a N atom adjacent to the hnking N 
atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
RT is selected from a substituent from the group: 

15 (RTal) hydrogen, halogen, (l-4C)a]koxy, (2-4QaIkenyloxy, (2-4C)a]kenyl, 

(2-4C)a]kynyl, (l-4C)a]koxycarbonyl, (3-6C)cyctoa]kyl, (3-6C)cycloalkenyl, (l-4C)aIkylthio, 
amino, azido, cyano and nitro; or 

(RTa2) (l-4Qa]kylammo, di-(l-4C)alkylamino, and (2-4C)alfcenylaminD; 

or RT is selected from the group 
20 (RTbl) (l-4C)alkyl group which is optionally substituted by one substituent selected 

from hydroxy, (l-4Qa]koxy, (l-4Qa]kylthio, cyano and azido; or 

(RTb2) (l-4C)alkyl group which is optionally substituted by one substituoit selected 

from(2-4C)a]kenyloxy, (3-6Qcyctoalkyl,and (3-6C)cycloalkeayl; 

or RT is selected from the group 
25 (RTc) a fully saturated 4-mBmbCTed monocyclic ring contahimg 1 or 2 heteroatoms 

mdependently selected from O, N and S (optionally oxidised), and linked via a ring nitrogea 

or carbon atom; 

and wherein at each occurraice of an RT substituent containmg an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety m (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 
30 such moiety is optionally substituted on an available carbon atom with one, two, three or more 
substituents independently selected fromF, CI, Br, OH and CN; 
Rfi is cyano, -COR12, -COORn. -CONHR^, -CON(Ri2)(R,3). -SO2R12, -SO2NHR12, 
-S02N(Ri2)(Ri3) or NO2, wherem R12 and R13 are as defined herembelow; 
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R7 is hydrogen, amino, (l-SQalkyl, -NHR12, -N(Ri2)(Ri3), -ORiaor -SR12, (2-4Qa]kenyl, 
-(l-8Qalkylaryl, mono-, di-, tri- and per-halo(l-8QaIkyl, -(CH2)p(3-6C)cycba]kyl or 
-(CH2)p(3-6Qcycloalkenyl wherein p is 0, 1 or 2; 

Rs is hydrogen, (3-6Qcycloa]kyl, phenyl, benzyl, (l-5C)aIkanoyl, (l-6Qa]kyl (optionally 
5 substituted by substituents independently selected from (l-5C)a]koxycarbonyl, hydroxy, 
cyano, iq) to 3 halogen atoms and -NRisRie (wherein R15 and Rie are mdependently selected 
from hydrogen, phenyl (optionally substituted with one or lOQore substituents selected firom 
halogen, (l-4C)a]kyl and (l-4C)a]kyl substituted with one, two, three or more halogen atoms) 
and (l-4C)alkyl (optionally substituted with one, two, three or more halogen atoms), or for 
10 any N(Ri5)CRi6) group, R15 and R16 may additionally be taken together with the nitrogen atom 
to which they are attached to form a pyrrolidinyl, piperidinyl or morpholinyl ring); 
R9 and Rio are independently selected from hydrogen and (l-4C)a]kyl; 
Ru is (l-4C)aIkyl or phenyl; 

R12 and Ri3 are independently selected from hydrogen, phenyl (optionally substituted with one 

15 or more substituents selected from halogen, (l-4C)a]kyl and (l-4C)alkyl substituted with one, 
two, three or more halogen atoms) and (l-4C)a]kyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)(Ri3) groiq), R12 and R13 may additionally be 
taken together with the nitrogen atom to winch they are attached to form a pyrrolidinyl, 
pqjeridinyl or morpholinyl ring, which ring may be optionally substituted by a group selected 

20 fix)m(l-4C)a]kyl, (3-6C)cycloalkyl, (l-4C)aIkanoyll, -C00(l-4C)alkyl, S(0)n(l-4C)a]kyl 
(wherein n ^ 1 or 2), -COOARl, -CS(l-4C)alkyl and -C(=S)0(l"4C)alkyl; 
ARl is an optionally substituted phenyl or optionally substituted n^hthyl; 
AR2 is an optionally substituted 5- or 6-nienibered, fuQy unsaturated (i.e with the maicinmmn 
degree of unsaturation) nsonocyclic heteroaryl ring containing up to four heteroatoms 

25 independently selected from O, N and S (but not containing any O-O, OS or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (le. AR2 systems retainiug some, but not 
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quatemised; 

30 AR2b is a fully hydrogenated version of AR2 (Le. AR2 systems having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, ftiUy unsaturated (Le with the 
m a x imum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
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indq)eiideiitly selected firam O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings conoprising the bicyclic system; 
AR3a is a partially hydrogenated version of AR3 (Le. AR3 systems retaming some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or Imked via a ring nitrog^ 
5 atom if the ring is not thereby quatemised, in eittier of the rings conprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (ie, AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
conprising the bicyclic system; 

10 AR4 is an optionally substituted 13- or 14-membered, fuUy unsaturated (le with the 

maximum degree of xmsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
mdependently selected from O, N and S (but not containing any 0-0, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricycMc system; 
AR4a is a partially hydrogenated version of AR4 (ie. AR4 systenas retaining some, but not 

15 the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic systen^ 
CYl is an optionally substituted cyctobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cycbpentenyl or cycbhexenyl ring; 
wherein; optional substituents on ARI, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 

20 CYl and CY2 are (on an available carbon atom) up to three substituents independently 

selected from (l-4C)aIkyl {optionally substituted by substituents selected independently from 
hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)aIkoxy, 
(l-4C)aIkoxycarbonyl, cyano, nitro, (l-4C)alkanoylammo, -CONRvRw or -NRvRw}, 
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (l-4C)a]koxy, (l-4C)alkanoyloxy, 

25 dimethylaniinomethyleneaminocarbonyl, di(N-(l-4C)alkyl)aminomethylimino, carboxy, 
(l-4C)a]koxycarbonyl, (l-4C)aIkanoyl, (l-4C)a]kylS02amino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl}, (2-4C)a]kynyl, (l-4C)alkanoylamino, oxo 
(=0), thioxo (=S), (l-4C)aIkanoylamino {the (l-4C)alkanoyl group being optionally 
substituted by hydroxy}, (l-4C)a]kyl S(0)q-. (q is 0, 1 or 2) {the (l-4C)alkyl group being 

30 optionally substituted by one or more groups independently selected from cyano, hydroxy and 
(l-4C)a]koxy }, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl]; 
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and furthiH- optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groiqw (unless 
indicated otherwise) are up to three substituents indq)endeniiy selected from 
trifluoTomethoxy, benzoylamino, braizoyl, phenyl {optionally substituted by up to three 
5 substituents independently selected fiomhato, (l-4C)alkoxy or cyano}, furan, pyrrole, 

pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazote, thiophene, liydroxyimino(l-4C)a]kyl, (l-4C)a]koxyimjno(l-4C)a]kyl, halo- 
(l-4C)alkyl, (l-4C)alkanesullbnamido, -SOzNRvRw [wherein Rv is hydrogen or (l-4C)aikyl; 
Rw is hydrogen or (l-4C)a]kyl]; and 

10 optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an 
available nitrogen atom, where such substitution does not result in quatemization) 
(l-4C)aIkyl, (l-4C)a]kanoyl {wherein the (l-4C)a]kyl and (l-4C)alkanoyl groups are 
optionally substituted by (preferably one) substituents independently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)a]kyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 

15 (l-4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is 
hydrogen or (l-4C)a]kyl; Rw is hydrogen or (l-4C)alkyl]}, (2-4C)aIkenyl, (2-4Qalkynyl, 
(l-4C)alkoxycarbonyl or oxo (to form an N-oxide). 

2. A compound of the fommla (I) or a pharmaceutically-acceptable salt, or in-vivo 

20 hydrolysable ester thereof, as claimed in claim 1, wherein group C is represented by any one 
of groups D, E, H and 1. 

3. A compound of the formula (T) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 1 or claun 2, wherein Ria and Rib are 

25 independently selected from -NHC0(l"4C)alkyl, -NHCO(l-4Qcycloalkyl , 
-NHCS(l-4Qa]kyl, -N(R5)-HET-1 and HET-2. 

4. A conqjound of the formula (I) or a pharmaceuticaUy-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed id claim 1, claim 2 or claim 3, wherein HET-2A is 

30 selected from the structures (Za) to (Zf) below: 
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RT RT 
(Zd) (Ze) (Zf) 

wherein u and v are independently 0 or 1. 

5. A conpound of the fonnula (I) or a pharmaceutically-acceptable salt, or in-vivo 
5 hydrolysable ester fh^eof, as claimed m claim 4 wherein RT is selected fiom 

(a) hydrogen; 

(b) habgen; 

(c) cyano; 

(d) (l-4C)alkyl; 

10 (e) monosubstituted (l-4C)aIkyl; 
(f) disubstituted (l-4C)alkyl, and 
trisubstituted (l-4C)alkyL 

6. A coin)ouad of the fonnula (1) or a pharmaceutically-acceptable salt, or in-\dvo 

15 hydrolysable ester thereof, as claimed in any one of the preceding claims wherein at least one 
of A and B is an oxazolidinone. 

7. A conqjound of the formula (I) or a pharmaceutically-accq)table salt, or in-vivo 
hydrolysable ester thereof, as claimed in any one of the preceding claims wherein A is an 

20 isoxazoliQe and B is an oxazolidinone. 



25 



8. A conqpound of the fonnula (I) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as clanned in any one of the preceding claims wherein group C is 
represented by Qroxxp H. 
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9. A conqjound of the formula (la) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in any one of the preceding claims. 



10. A pro-drug of a con5)oiind as claimed in any one of the previous claims. 

11. A method for producing an antibacterial effect in a warm blooded animal which 
conqjrises administering to said animal an effective amount of a conqx)und of the invention as 

10 claimed in any one of clainas 1 to 9, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof. 

12. A conpound of the invention as clainaed in any one of claims 1 to 10, or a 
pharmaceutically-acceptable salt, or m-vivo hydrolysable ester thereof, for use as a 

IS medicament. 

13. The use of a conopound of the invention as claimed in any one of claims 1 to 10, or a 
phamoaceuticaUy-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use m the production of an antibacterial effect m a warmblooded animal. 



14. A pharmaceutical conq)osition which con5)rises a compound of the invention as 
claimed in any one of claims 1 to 10, or a pharmaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier. 

25 15. A pharmaceutical corqposition as claimed in claim 14, wherein said con5)osition 
includes a vitamin. 

16. A pharmaceutical compositionas claimed in claim 15 wherein said vitamin is Vitamin 
B. 




(la) 



5 



20 



30 



wo 2004/048392 PCT/GB2003/005087 

-177- 

17. A phannaceutical composition as claimed in claim 14, wherein said con5)Osition 
con^nises a combination of a con?)onnd of the fonnula (I) and an antibacterial agent active 
against gram-positive bacteria, 



5 18. A phannaceutical composition as claimed ia claim 14, wherein said conposition 
con?)rises a combiaation of a compound of the fonnula (I) and an antibacterial agent active 
against gram-negative bacteria. 



19. A process for the preparation of a con^und of fonnula (I) as clauned in claim 1 or 
10 pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process 
con5)rises one of processes (a) to (j): and thereafter if necessary: 

i) removing any protecting groups; 

ii) forming a pro-drug (for example an in-vivo hydrolysable ester); and/or 

iii) forming a pharmaceutically-acceptable salt; 
15 wherein said processes (a) to (j) are: 

(a) modifying a substituent m, or introducmg a substituent mto another con5)ound of the 
invention by usiag standard chemistry; 

(b) reaction of a molecule of a coii5)ound of fonnula (Ha) with a molecules of a 
con:5)ound of formula (lib) wherein X and X' are leaving groups useful in palladium coupling 

20 and are chosen such that an aryl-aryl, heteroaryl-aryl, or heteioaryl-heteroaiyl bond replaces 
the aryl-X (or heteroaryl-JQ and aryl-X* (or heteroaryl-X') bonds; 




(c) reaction of a con5)ound of fonnula (lUa) with a compound of formula (Ulb): 




(nia) (mb) 

where X and X' are replaceable substituents and wherein the substituents X and X' are chosen 
to be con5)lementary pairs of substituents known m the art to be suitable as con()lementary 
substrates for coupling reactions catalysed by transition metals; 
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leaction of a (bBtax>)1}iaryl derivative ^a) or QJIb) carbamate with an appropriately 
substituted oxirane (wherein 0, 1, or 2 of Ria'-Ria"" are substitulents as defined for Ria and 
the remamdw are hydrogen) to form an oxazolidinone ring at the imdeveloped aryl position; 




am 



or by variations on this process in which the carbamate is replaced by an isocyanale or by an 
amme or/and m which the oxirane is r^laced by an equivalent reag^t X- 
C(Ria')(Ria")C(Ria"')(0-optionaUy protected)(Ria"") or X-CH2CH(0-optionany 
10 protected)CH2RibwhM©Xisadisplaceablegroup; 

(e) reaction of a (hetero)tMaryl derivative (IVa) or (IVb) to form an isoxazoline ring at the 
undevebped aiyl position; 




15 
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or by variations on this process in which the reactive intermediate (a nitrfle oxide IVa*' or 
rVb' 0 is obtained other than by oxidation of an oxime (IVa*) or (IVbO; 




(IVa") (IVb") 
5 (f) for HET as optionally substituted l,2,3-'triazoles, by cycloaddition via the azide 
(wherein e.g. Y in (II) is azide) to acetylenes, or to acetylene equivalents or optionally 
substituted ethylenes bearing eliminatable substituents; 

(g) for HET as 4-substituted 1 ,2,3-triazole confounds of formula (I) by reacting 
aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones 
10 (h) for HET as 4-substituted 1 ,2,3-triazole con5)ounds of formula (I) by reacting 

azidomethyl oxazolidinones with terminal alkynes using Cu(I) catalysis to give 4-substituted 
1,2,3-triazoles 

(j) for HET as 4-halogenated 1 ,2,3-triazole coii5)ounds of formula (T) by reacting 
azidomethyl oxazolidinones with halovinylsulfonyl chlorides at a ten5)erature between 0 ®C 
15 and 100 either neat or in an inert diluent. 
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